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A DOUBLE BICYCLE. 
Tas is an English design for a bicycle 


ing two or more passengers, On 
~ ~ owl such a vehicle might be used 


to advantage. 


CENTRAL INSTITUTION FOR THE 

CITY AND GUILDS OF LONDON 

INSTITUTE FOR THE ADVANCE- 

¥ MENT OF TECHNICAL EDUCA. 
TION, SOUTH KENSINGTON. 


Tue great advances made of late years 
in the law of technical education abroad 
: and itsatteudant good results in the way 
aN of increased manufaeturing prosperity, 
have induced mary thoughtful persons in 
ss this country to turn their attention in this 
i direction—not surely before it was needed. 
ee None appear to lave done so to more pur- 
r pose than certain influential members of 
some of the city guilds, who have com- 
: bined together to do what in them lies to 
a remove the stigma of indifference to scien- 
tific education on the part of our manufac- 
turing population, by inducing their 
guilds to establish certain schools and 
endow others. Their greatest concentrated 
effort will be seen in the building which 
we illustrate this week, and which they 
have confided to the care of Mr. Alfred 
Waterhouse, A.R.A. The ‘‘ foundation- 
stone” or memorial column of this build- 
ing was laid by H.R.H. the Prince of 
Wales, surrounded by a distinguished 
company, in July last, in Exbibition Road, 
South Kensington. The foundations have 
been already put in by Messrs. George 
Munday & Sons, and the contract for 
the superstructure, having been competed 
for, is likely to be confided to Mr. H. Lovatt, 


of Wolverhampton, The building will 
consist of a front of three hundred feet in 
length, of five stories in height, averaging 
fifteen feet nine inches from floor to floor 
so far as regards all but the topmost, which 
will be of varying heights, the central 
room and the two rooms at the extremities 
of the building being much higher than 
the rest. The northwest corner at the 
back is only four stories in height, conse 


inne comaatae quent on the greater height of the lecture- 
‘ UPPER CONNECTION rooms penetrating the first floor. As it is 

E ECLEVATION not known how far light can be com- 

manded on the north and south sides of 

Ps the plot, it has been decided, with the ex- 


ception of thetwo front end gables, which, 
of course, derive their light from the east, 
toward Exhibition Road, to set the build- 
ing back twenty feet from the boundar 
Z north and south. On the western side 
Y the building comes right up to the bound- 
ary along its entire length. Should the 
institution ever be extended beyond the 
bounds of the praee site, these areas on 
the north and south might possibly be 
widened to forty feet, and so give excellent 
internal courts for light and ventilation. 
S : A corridor ten feet wide runs right through 
< : the building from north to south, and 

ee there is a cross corridor seven feet wide in 
the return portion of the building on the 
north. All the space at the back behind 
the main corridor (with the exception of 
the lecture-room wing on the north) is left 
for the present unoccupied, save by work- 
shops under glass roofs at the basement 
floor level extending over a portion of 
the space. This main corridor is lighted 
by large windows at either-end, and by a 
J range of windows on either side of the 
main staircase on the ground floor and up- 
wards, and also by the windows themselves, 
The main staircase, which rises by a 
double flight immediately opposite the 
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principal entrance, lights by its numerous windows the! with the coast and shoals on its northernend in about the | fatigue, and on commen roads it will, oz. 


center of the building. The entrance is in the center of the | 
main front, the ground-floor level being approached by about 
ten steps from Exhibition Road through a large and hand- 
some hall, thirty-seven feet by thirty-three feet six inches, 
the groined ceiling of which is supported by four piers, the 
inner ones being of granite. It was one of these which 
formed the memorial stone before alluded to, In order to 
facilitate communication between the different floors, two 
subsidiary staircases are placed on the west side of the main 
corridor toward its extremities, and have lifts in their im- 
mediate proximity. The requirements which were originally 
decided upon, though they were, doubtless, not exhaustive, 
involved a superficial area of 41,000 square feet of floor- 
space, not including corridors, etc. The plans contain 
accommodation under the following beads: Mechanics— 
Nine workshops or classrooms; three sheds with glass roofs; 
mathematical classroom. Physics—Thirteen classrooms, 
ete. Art—Seven classrooms, etc. Chemistry—Seventeen 
laboratories, classrooms, special laboratories, and private 
rooms, Metallurgy—One workshop. Council chamber and 
six other rooms for the administrations; two unappro- 
priated rooms; two lecture theaters, each holding upwards of 
200 students, with preparation rooms adjoining. Students’ 
rooms—Reading-room and library, refreshment-room and 
lockers; housekeeper and porter; engine-room and heating | 
apparatus; coals and wood; lavatories, w. c., etc. Behind | 
the center of the building are three glass-roofed sheds, 
which can be divided at pleasure, and will be adapted for 
processes which might give rise to annoyance if within the 
walls of the main building. These are so placed as to leave 
the space, seventy-eight feet by sixty-six feet above-mention 
ed, entirely clear for an additional wing. On the first floor, 
in the center, is the council chamber, a handsome room, 
thirty seven feet by thirty-three feet. To the right are five 
rooms devoted to the administration, with two rooms on the 
opposite side of the corridor unappropriated, the students’ 
library and reading-room being at the northeast corner o! 
the building. To the left are four rooms devoted to physics 
The upper part of the lecture-rooms occupies the rest of the | 
first floor, and the corridor between them will be of use in 
gaining access to the upper seats. On the second floor are 
placed seven rooms devoted to art in its various branches, 
while the who'e of the north end of the building on this 
floor is given to chemistry, there being two large chemical 
classrooms, with a photographic room in the center, two 
»rivate rooms behind them, and four rooms to the front. 
"he front and returns up to the north and south areas are 
proposed to be faced with red brick and terra-cotta. The 
chief merely orna:nental features of the front will be the 
arms of the City of London, and of the various guilds the 
benefactors of the building, which are up to the present 
time as follows: (1) Mercers, (4) Goldsmiths, (18) Plasterers, 
7) Ironmongers, (15) Carpenters, (9) Clothworkers, (6) 
alters, (2) Drapers, (7) Coopers, (13) Armorers and 
Braziers, (19) Needlema':ers, (10) Dyers, (3) Fishmongers, 
(12) Pewterers, (21) Wueelwrights, (16) Cordwainers, (11) 
Leathersellers, (*) Skinvers, (8) Vintners, (14) Bakers, (20) 
Plumbers.—Building News. 


BRONZE AND BRASS FOR MARINE PURPOSES. 


Tue contact of sea water or of an electro-negative metal 
is a grave and constant cause of deterioration in bronze and 
brasses used in narine work; and the consequences may 
prove disastrous when such deterioration occurs in impor 
tant parts, such, for instance, as the boss to whieh propeller 
blades are fixed. The English Admiralty, struck by the 
accidents proceeding from such a cause, ordered an inquiry 
of which we here vive the conclusions: 

Numerous bolts and rivets, made of the composition called 
marine bronze, having been analyzed after they had been in | 
use, it was ascertained that quite a large proportion of their 
zine had been dissolved. Pieces of cannon bronze having 
been exposed to the same conditions were found to resist ex- 
ceedingly well. It seems, then, asa result of these facts, that | 
if it were possible to find a forgeable metal of proper resist- | 
ance and ductility, containing tin in its composition, a great 
and important point would be gained, 

Mr. Farquharson, president of the commission named by |, 
the Admiralty, proposed on this subject, in 1874, an alloy 
composed of 62 parts of copper, 37 parts of zinc, and 1 part 
of tin. This is the reglementary alloy now adopted. When 
cast in bars it has shown on test a resistance of ten to eleven 
thousand kilogrammes per square centimeter. It rolls out 
and cuts well, can be hammered into sheets, and is fusible 
only above red heat, thus permitting of its being employed 
as a lining forengines. Finally, it is but slightly oxidizable, 
and is not sensibly attacked by sea water, as shown by experi 
ments with it extending over a period of seven years. 

Its manufacture offers no peculiarity except the necessity 
of an accurate proportioning of the three ingredients, which 
should be perfectly pure. A slight loss of zine during melt- 
ing also has to be taken into account.—Le Génie Civil. 


MALLEABLE IRON AND THE REHEATING OF 
STEEL. 

M. Forquienon has given in the Ann. de Chim. et de Phys. 
a record of extensive researches upon malleable iron and the 
reheating of steel. Among other conclusions he attaches 
special importance to the following: 1. Malleable iron | 
ahenbe contains amorphous graphite. 2. A casting may lose | 
carbon and yet remain brittle if the original quantity of | 
graphite is not increased. 3. A casting may become malle- 
able without losing any sensible portion of itscarbon. 4. If | 
silicium is added to manganesian castings they are improved | 
by reheating. 5. Hydrogen and nitrogen may unite with | 
the carbon of a casting so as to make it malleable without 
production of graphite. 6. The breaking load is more than | 
doubled, sometimes quadrupled, by annealing. 7. Ductility | 
generally increases with the resistance to breaking, but after 
a certain limit it has a slight tendency to diminish. 


PACIFIC DEEP SEA SOUNDINGS. e 


Capt. BeixnaP, of the Alaska, reports to the Navy De- 
partment from Callao, Peru, Sept. 22, a line of deep sea 
soundings which reveal a much more abrupt descent of the 
ocean bed than was shown on the line run by the Alaska 
from Anson Bay in June and July last, and the character of 
the bottom was found to be quite different. A distance of 
seventeen miles from San Lorenzo Island gave a depth of 
343 fathoms; eighteen miles, twenty-two miles, thirty-three 
miles, and twenty-four miles further on, respectively, re- 
sulted in depths of 992, 1,802, 2,858, and 2,608 fathoms. 
Capt. Belknap says the soundings seem to indicate that the | 
depression found in the line from Anson Bay was parallel 


latitude of the Huara Islands. 


AN ENGLISH RAILROAD STATION. 


Tne engraving represents a type of what may be called a 
wayside station which is very common in England. It is 
intended for a double track line. The platforms are cov- 
ered by a glass roof supported on iron columus, The two 
platforms are inclosed by the station buildings on each side. 
These have, of course, the usual offices, waiting and other 


d 


AN ENGLISH RAILROAD 


WROUGHT-IRON FOOT BRIDGE, LOW FELL STATION, NORTHEASTERN 
RAILWAY. 


of having the buildings and roofs arranged in this way is that 
the former and the spaces covered by the roofs are all well 
lighted, and the track being open the smoke from the engines 


‘an escape freely. The result is that the whole of both 


platforms is flooded with light, and their appearance is re- 
markably cheerful and bright. 


At nearly all wayside stations on English roads, says the 


Railroad Gazette, the two platforms are connected either by 


1 subway or tunnel or by an overhead bridge. 


THE ANIMATED MOTOR. 
WE find in our excellent contemporary, Za Ilustracion, of 


Madrid, the accompanying picture of an alleged new motor, 
for which a Spanish patent has been asked, by the inventors, 
Messrs. Drumen & Saco de la Pejia, of the above city. 
The makers state that they do not require the agency of any 
lof the ordinary motive powers, such as water, steam, air, or 
electricity, to propel the vehicle. 
upon mechanical means to give it motion. 
they say, that one man can run it for ten hours without 


They depend wholly 
It goes so easily, 


|to be nothing more than a crank shaft, worked 


rooms, and may be oneortwo stories high, The advantage! pedals, with levers that convey the motion of the 


— 
expect, gay 
the rate of from 15 to 25 miles per hour. hind the pig, 
form of the vehicle they tow a small cart called the tool ho 
The editor says that he is unable to describe the particu 
construction of the machine except at a wearisome ae 


| As to its operation, when the crank shaft is turned it 


motion to the levers, and then the wheels and ail attached 
move together. When the official trial is made, & report 
thereof will be duly published. 

As represented in the engraving the machine appears y 


I 


ROOF. 


STATION.—GLASS 


the hind axle. In other words, it is a clumsy sort of vele 
cipede, only capable of slow movement. 


NERO’S ENGINEERS. 

MopERN engineers think they have carried the art ¢ 
surveying to very great perfection, but a good deal of it 
must have been known in ancient times. No réad is so im 
perishable as a Roman road, which indicates ‘that the engi 
eers not only built well, but chose good routes, especially it 
their exemption from the action of floods. The Indian e 
gineers seldom find that they can improve on the routes select 
ed for ancient native canals or the sites chosen for huge 
tanks, and this week Colonel Tiirr qucted a still more strik 
ing instance. He has been surveying for the caual to be cul 
through the Isthmus of Corinth, and after a mest careftl 
examination of three alternative routes has decided that th 
one selected by the Emperor Nero’s engineers is by far the 
best. Not to mention that it is shorter than all others, the 
“trace of Nero” terminates at each end in calm and deep 
water; and ‘‘another advantage of the Nero trace consis# 
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in the disposition of the slopes, which favors it, inasmuch as 
the canal would be then protected against the floods in the 
ravines along the slopes, while the two other lines would 
catch these waters.” That shows scientific surveying; and 
it is to be noted that Nero’s engineers, like Alexander's, had 
freed themselves from the singular superstition which so 
ereatly influenced modern opinion, that the waters of two 
seas were never of the same height, This argument was 
actually thrown at M. de Lesseps as a serious one, not only 
against the Suez Canal, but the Canal of Corinth.—Speetator. 


THE DAYTON, OHIO, EXPLOSION. 


To the Editor of the Scientifie American: 

Iam very glad to see you examining into the causes of 
steam boiler explosions. I notice in your number of Dec. 
17. »n editorial in reference to the Pinneo and Daniels, 
Da O., explosion, October 25, 1881. 

Y ur informant led you somewhat wrong as to one or two 

inis. Between your cuts, No, 7 and No. 8, there is a missing 
Tink, as shown in the cut herewith submitted. No. 1 is 


A 


your No. 7; No. 2 is the missing link in your sketches; No. 
3 is your No. 8; No, 4 is your No. 6. The chimney was 90 
feet, brick. 

No 2 lay toward main building, upside-down; No. 3 had 
not changed its position except by opening out; No. 4 was 


blown 300 yards. No. 1 aad backed into the engine room | 


under the dry-house. 

I agree with you that the cause of this explosion is to be 
accounted for reasonably, and am sorry that three mechanics, 
one a boiler inspector of some years’ standing, could decide: 
“We find it impossible to determine the cause of the ex- 


plosion ;” but [take the liberty of saying that with my | \.49) manner. he proposes to place the sha 


able angle with the keel. 

To prove his theory of a gain of force and power in such 
a method of placing the screw, he exhibited a formidable 
array of drawings and formulas. His paper was the occasion 
of a very animated discussion, Mr. Richards, of Philadelphia, 
claiming that the paper was of no value, as it was simply a 
collation of theories with no facts to base them upon; there- 
fore, he saw no use in discussing it. A number of the 
members thought differently, however, and several approved 
the theory as one at least worth investigating. ’ 

Mr. Root claims to have made expensive experiments to 
prove the truth of his theory, and had tried it on a cata- 
marin, and had found it to hold good in the case of such a 
vessel. It was voted, after some discussion at the morning 
session,toprint the paper with the Proceedings of the society. 
The council, however, at a meeting after adjournment, 


as link I can prevail upon you to somewhat alter your | 
verdict. 

The boiler was set at AA, on an iron saddle under the 
mud-drum, resting on a block of lime-stoae (which is so | 
satisfactory when heat begins to play round it), which was | 
resting on a brick pier; at B B, the boiler rested on the cast | 
iron front; there was no other support whatever. It was then | 
cased in by side and rear walls, and left to its own devices. | 
The other boiler was set in a similar manner. 

The steam-drums were connected to Nos. 2 and 3. They | 
were broken off at 5 and 6. The ideal formed (when sent 
by my association to investigate the matter) was that the | 
boilers, 5 feet in diameter by 16 feet long, got very tired of | 
resting on their heads and their heels, and gave way first at | 
the fracture shown in sketch between Nos. 1 and 2; then the | 
miin portion, No. 1, backed into the dry-house. No. 4 left on 
its distant journey because it formed a kind of thimble in 
which considerable of the contents of superheated water | 
and steam would remain, until the mud-drum dropped off | 
into a garden, slightly short of the end of its flight. No. 3! 
opened out in its original position, dropping the stearn-drum 
off [certainly think the seam was weak at AB, in your | 
cut, No. 5; but had that been the Initial point of the frac- 
ture, [think it would have been blown a greater distince, 
a would have helped to shatter the side wall of the dry 
Louse, 

Another element has to be considered in this explosion, 
which is the manner of attaching the steam-drums; 


feet. We introduce here a cut of a style of boiler and its set- 
ting which is much used in the Eastern States. It represents 
a plain cylinder boiler, thirty feet long and two and a half 
| feet diameter, and is drawn to u scale, so that ifs proportions 
| may be compared with those of the Dayton boiler, as shown 
in Mr. Payne’s sketch, which is substantially correct in its 
proportions. 


ing the standards provided by the Government, that it is 
almost impossible to secure absolute accuracy, and this an- 
noys especially those who, in mechanical or chemical pur- 
suits, have absolute formule to follow, unless they go back 
to first principles and weigh and measure everything by the 
grain standard. ‘His paper gave the results of his observa- 
tions, but offered no remedy for existing evils, asking 


Tn Fall River, Mass., there are about five hundred boilers 
having these proportions, most of them set in the masonry as 
here represented. There are some among them, however, 
that rest on a cast iron saddle on the bridge wall, ¢. It will 
be perceived that the length between supports is twelve times 
their diameter. Moreover, they are plain cylinders, and have 
not the strengthening effect of the tubes and bearing which 
the Dayton boiler had. 

The-e boilers, many of them, have been doing full m ixi- 
mum duty, supplying steam for engines at from eighty to 
one hundred pounds pressure, for many years, and no de- 
structive explosion of any of them has occurred from break- 
ing on transverse lines, although they often come to repairs 
as all steam boilers do. 

In regard to the effect of unequal expansion of the shell 
and steam drum of the Dayton boiler, we say, since the steam 
is the same temperature of the boiler water, there can be but 
little of this damaging action in so short a boiler. If steam 
users who have really long boilers that are supported at long 
intervals, were made to believe that it is necessary to support 
boilers at intervals of less than their diameters, in order to be 
safe from destructive explosion, they would scarcely come 
within striking distance of their boiler houses. 


AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS. 


In SuPPLEMENT, No. 308, we gave the excellent address of 
| President Thurston in full, as delivered at the recent session 


| of the society. We now briefly notice some of the papers 
‘that were subsequently read. 

John B. Root explained at great length a method of screw 
propulsion which he had tried at some expense, and which 
he claimed had resulted in a notable gain or rather saving 
power. Instead of arranging the shaft and SS in the 

t at a consider. 


tions drawn were not base upon facts. This decision was 
stated at the opering of the afternoon session, and Mr. Root 
(who was not then a member) not liking this manner of dis- 
posing of the paper he had been invited to prepare and read, 
made some further explanation and retired, at the request.of 
the society. It was voted finally to print the paper in the 
Proceedings. 

It was stated that John Roach, the steamship builder, will 


| give a practical test to the theory by a boat constructed upon 
| the plan, which will be submitted to the severe test on the 
| Delaware River. 


they held comparatively rigid two sheets on the | "Prof. 8. W. Robinson, of the State University at Columbus, 


top, as they would not expand as much as the shells, | 


being out of the fires; then notice the points of the principal 


fractu es, and it will be seen that this had a tendency to help 
on the final rupture. 


I believe if these boilers had been fitted with a steam-drum | 


or dome with one connection; if the mud-drum had been 
hung without any of the boiler’s weight on it; if the 
shell had been supplied with three brackets on each 
side for their support, resting in boxes with iron rollers; 
built into the walls so that contraction and expansion would 
be allowed for—that this explosion would not have occurred. 
I was at Dayton twice to see the fragments of this boiler, 
and was invited to be present at the investigation, but there 
Was so much delay, and as they were not of an official char- 
acter, [did not wait. I never saw such large boilers set as 
these were, 
Atrrep R. PAYNE, 
Boiler Inspector for Monitor Fire Association, 
oe of Canton, O. 
Cincinnati, Ohio, Dec. 1881. 


Remarks.—The intelligent tone of the above criticism indi- 
cates the writer’s familiarity with the subject. Our verdict, 
\t will be remembered, substantially was, ‘‘ bad iron at the 
point of rupture.” 
on correspondent bases his argument on the initial rup- 
7 © mainly on the great length of the boiler; but while he 
— the weakness of the line A B, which we readily iden- 

ily as the place where the boiler first broke, still he seems 
to ignore some important considerations, 

a being “tired,” as he expresses it, we presume he means 
tot er of the metal arose from its own weight, tending 
met nd it down between its supports,*as a girder or bridge 
that ie Sag between its piers. Considering this alone, we see 
j its length bet ween supports was, say, fourteen feet, and 
ess than three times the epth or diameter, which was five 


Ohio, read a paper entitled ‘‘ Railway Stati-tics,” which was 
a collection of observations made on a tour of inspection of 
| the Ohio railroads last year. As a ballast of roads he recom- 
|mended glass as making a better bed than stone, and spoke 
}at some length of the necessity of keeping bridges covered 
and ventilated and thoroughly painted. He did not otber- 
wise touch the field of mechanical engineering. 

Mr. Thomas Whiteside Roe, the Secretary, read part of a 
paper gontributed by C. J. H. Woodbury, on the “ Fire 
Protection of Mills.” This paper related largely to the 
author's method of fire organizations, although there was 
some discussion of the various kinds of fire pumps, hydrants, 
sprinklers, and hose. 

W. E. Partridge read a paper on ‘‘ Standard Weights and 
Measures.” The author of this paper found much trouble 
in getting a correct standard, especially in measures of length, 
as t two authorities seemed to agree as to the length of the 
yard. 

‘* The yard was originally, so far as he could ascertain, the 
measurement of King Henry IV., from the tip of his middle 
finger, when his~arm was extended, to the middle of his 
breast, this being half of his fathom—that is, the distance 
from the top of the middle finger of one hand to that of the 
other when both arms are extended to their full length, the 
measure being taken directly across bis breast. The measure 
of a man taken in this way had therefore been taken as a 
| Standard, and as men measured differently, the standard 
varied greatly and led to all sorts of troubles, which even 
now annoyed those who attempted to obtain absolute 
accuracy. In measures of weight and capacity the same 
trouble is met with, because our system is regulated to and 
jadapted by the uses of commerce. He made, in order to ob- 
|tain accuracy, the grain the standard, and in this way was 
| able to secure very near accuracy in both weights and capa- 
So careless are officials of the various States in keep- 


Sectional Elevation of Plain Cylinder Boiler, 30 feet long, 24¢ feet diameter. Scale 14 in.=1 ft. 


members of the society to assist him in the formulation of 
some plan which might do this.” 

Barnet Le Van read a paper on ‘* The Lifetime and Age 
of Steam Boilers.” 

He gave it as his opinion “that the age when the ordinary 
steam boiler should be retired as no longer trustworthy is ten 
years. Boilers have been used for twenty or thirty years, 
and passed by expert examiners as trustworthy, which, on 
examination, he had found to be dangerous and utterly unfit 
for use. In one case he cited when he had but recently made 
an examination, insurance inspectors had passed as safe a 
hoiler which, when struck by a hammer :fter the brick wall 
had been removed, was so thin that the hammer broke a 
hole through the shell with ease. The disintegration of the 
fibers of the iron and its crystallization occurred more 
rapidly than experts were willing to admit, and boilers are 
in constant use which every day put in peril of their life 
those who work near them. He said that the States should 
pass a law compelling people to abandon the use of boilers 
after ten years’ service as a matter of protection to both per- 
son and property. The paper occasioned a lively discussion, 
none agrecing with the spcaker that a boiler was worn out 
by ten years’ use. It was stated that in England boilers 
were permitted to be used for sixteen years in case the 
passed the proper inspection, and when the tensile wedi 
of the iron is 50,000 pounds. This was generally considered 
a better estimate of the age of boilers then that offered by 
Mr. Le Van.” 

The advocates and owners of sectional types of boilers 
held that the whole difficulty might be meth by the use 
of that type when the bursting of a small section could do 
but little damage. Other members held that care was all 
that was necessary, citing cases of old boilers in which no 
evidence of decay or weakening could be detected, because 
they had been in the bands of careful practical engineers. 

The advocates of boiler inspection and insurance thought 
that periodical inspections by experts were sufficient pre- 
ventives of boiler explosions. H. F. J. Porter read the last 
paper, which was the subject of ‘‘ Self-packing Valves,” 

At the conclusion of this paper the association adjourned, 
| to meet on the second Wednesday in April, in Philadelphia, 
| The usual vote of thanks to manufacturers who invited the 
| members to inspect their factories was passed. 


PHYSICAL SOCIETY, LONDON, NovemsBer 12, 1881. 


ON SOME SPIRALS OBSERVED IN CRYSTALS, ILLUSTRATING THE 
RELATION OF THEIR OPTIC AXES. 


| Mr. Lewis Wricut read a paper. After remarking that 
the relation of the axes in uni-axial and bi axial crystals had 
| always been an interesting subject, he observed that if we 


| voted that the paper was not worth printing, as the deduc- | took om A uni-axial and a single axis of any bi-axial which 
e 


| had little or no axial dispersion, and polarized and analyzed 
each circularly, we ultimately got similar phenomena. ‘This 
is illustrated by calcite and a single axis of sugar, each giv- 
|ing when thus treated unbroken circular rings. From this 
| it might be hastily inferred that a single axis of a bi-axial 
| resembled in character the axis of a uniaxial; but this was 
| not the view of those who framed the theory of double re- 
| fraction in crystals. Fresnel finally framed the conception 
|of three elasticities in three rectangular directions. If all 
were equal there was no double refraction; if only two were 
equal there was a single optic axis in the direction of the 
third; and if all were unequal there were two optic axes, 
According to this theory the axis of the calcite did not re- 
semble in character a single axis of the sugar or other bi- 
axial, but was a Mmiting case in which both such axes coin- 
cided. This was illustrated by the beautiful experiment of 
Professor Miischerlich, applying heat to a crystal of selenite, 
and thereby altering the respective elasticities. The two 
axes gradually approached until they coincided and the 
crystal became uni-axial, after which, on heating the crystal 
still more, the axes re-opened in a direction at right angles 
to the former, thus proving Fresnel’s theory. It was cesir- 
able to illustrate the point—that the axis of a uni-axial did 
retain, or still embraced within itself in seme visible form, 
| characteristics of the twoaxes thus brought into coincidence, 
| Sir George Airey had discovered the double spiral in quartz. 
| Uni-axial calcite showed a double spiral, aud bi-axial gave a 
| single spiral. Mr. Wright repeated Professor Mitscherlich’s 
| experiment on this additional basis of analysis, the spirals 
being first shown perpendicularly above each other. Gra- 
| dually they approached until they resembled those of the cal 
| cite, and finally opened out again horizontally, All through 
| there wes a double spiral, and a single one could only be got 
by separating a single axis; the fluid would represent the 
axial properties of the quartz, and the crystal the other pro- 
perties, and the two ought to give similar spirals. In fact 
the fluid should replace the quartz successfully in all these 
experiments. By means of a column of oil of lemons 200 
millimeters in length, and crystals of calcite, sugar, topaz, 
and niter, Mr. Wright showed this to be the case. Finally, 
he demonstrated that the same phenomena held good through 
all the ordinary analogies with, or artificial substitutes for, 
natural crystals, the figures being produced with a circular 
| chilled glass in parallel light, and also with an artificial uni- 
axial crystal made of crossed mica films, »fter Norremberg, 
and an artificial quartz made of supcrimposed mica films, 


after Reusch, in convergent light. All the figures were 
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projected by the electric camera, to a size eight feet in diam- 
eter. All Mr. Wright’s experiments went to illustrate the 
truth of Fresnel’s theory. 


ON THE PREVENTION OF THE BURSTING OF WATER-PIPES. 


Mr. C. V. Boys read a paper. Mr. Powell had proposed 
the use of pipes of elliptical or other round section, and Mr. 
Mangnall, of Manchester, had independently hit on the same 
idea. Such a pipe would become rounder in section when 
the water froze and expanded. A round pipe tends to be 
come thinner at its weak parts on expanding under the 
pressure. With an elliptical pipe the force required to alter 
the shape of its section is greater as the section is more cir 
cular, therefore the effect produced by a change of shape at | 
auy place makes that place stronger. A round pipe is ina 
state of unstable, and an elliptical pipe in a state of stable, 
equilibrium, and changes its form uniformly from end to 
end. Hence, if a portion only of such a pipe is exposed in 
the cold the whole is effective, and it will require a propor- 
tionally greater number of frosts to make the pipe round. 
Inspection would show if the pipes were becoming round, 
and then they could be squeezed back to their original shape. 
Mr. Boys had demonstrated these inferences by experiment 
with Mr. Poweil. Messrs. Powell, Rigby & Co., of Picca- | 
dilly, made these pipes. 


AMATEUR MECHANICS. 


GLASS ENGRAVING, 


Onk of the simplest and easiest operations possible with a 
The tools—aside from 


foot lathe is that of glass engraving. 


some beveled, and some of them may be straight 
across or cylindrical. Pieces of copper tube of different sizes 
and thicknesses are also very useful in cutting circles in 
some kinds of work. 

The engraving shows a polishing lathe head in use for this 
purpose, but any lathe having sufficient space between the 
spindle and the bed will do, and if this space is insufficient 
the lathe head may, in most cases, be raised upon blocks to 
give all the space required. 

A rod extending upward from the lathe bed supports a 
thin metal strip that rests on the top of the wheel and pre- 
vents the abraiding material from flying in the face of the 
operator. 

The first lesson for the amateur will be that of engraving 
either thin or wide lines around a goblet or other vessel, or 
along the edges of a pane of window glass. The method of 
arranging the lathe and holding the work is so clearly shown 
in Fig. 1 as to scarcely require a word of explanation. A 
wooden gauge is placed behind the cutting wheel to gange 
the distance of the line from the edge of the vessel. This 
being done, a little washed flour emery, mixed with olive 
oil, is applied to the periphery of the wheel, the latter being 
revolved at a moderate speed. Now, by pressing the goblet 
against the gauge, and at the same time holding it lightly 
against the wheel and turning it slowly, aline will be formed 
around the goblet. As soon as the wheel ceases to cut well 
it should be again supplied with emery and oil. 
of this kind along the edges of a pane of glass give it an 
elegant appearance. The only necessary precaution is to 
have the edges of the glass perfectly straight and smooth. If 
it is otherwise, a piece of wood having a slit sawed in it for 


Fie. 1—GLASS ENGRAVING, LINING. 


the lathe, which every amateur is supposed to possess—are | 
simple and inexpensive, and only a little practice is required | 
to attain a fair efficiency in the art. Any foot lathe will do | 
if it is provided with a drill chuck. The copper disks used | 
in engraving may be readily adapted to the lathe by fitting 
a spindle to the drill chuck, and attaching the copper disk or 
wheel to the spindle by means of an ordinary machine screw 
tapped into the end of the spindle. It is best to have a spindle 
for each copper disk or wheel, although it is not absoluteiy 
necessary except in the case of the very smallest. 

The amateur should supply himself with at least a dozen | 
wheels of different diameters and thicknesses. Some of 
them should be from two and a half to three inches in diam- | 
eter, and from one thirty-second to one-eighth inch thick; 
others one inch in diameter and from one thirty-second | 
to one quarter inch thick; also several about one half inch | 
in diameter and of different thicknesses. He should also | 
have some very small ones, say from one eighth to one | 
quarter inch in diameter, and from one sixty-fourth to one 
quarter inch thick. The very small wheels are best, 
formed on the end of a soft iron rod fittedto the drill 
chuck. Some of the wheels may be convex on the edge, | 


receiving the edge of the glass may be put on the edge of the 
glass temporarily to guide it. 

The operation of cutting letters, vines, and other orna- 
mental work is somewhat difficult at first, but with practice 
it soon becomes e&sy. The design is first drawn with a 
mixture of gum water and whiting, by means of a pen or 
small brush; the lines are then followed by the appropriate 
wheel charged with emery flour and oil. The matter of 
choosing the proper wheel for a certain kind of work must 
be left entirely to the operator, and he must get the most of 
his knowledge by practice if he has no opportunities for 
observation. 

The smaller wheels will naturally be used for small work 
and for short curved lines, while the larger wheels will be 
used in making large curves and straight lines. Should it 
be desirable to polish the engraved work the operator will 
use lead wheels, applying pumice stone and oil 

Gems are engraved in much the same way as glass, the 
difference being that iron wheels and diamond dust are used 
instead of copper wheels and emery. The lathe should be 
fine and the tools very small. The polishing will be done 
with putty powder or rottenstone and oil, 


Fria. 2.—GLASS ENGRAVING, LETTERING, 


LENS MAKING. 


To make an ordinary lens requires a certain degree of 
manipulative skill, but when compared with a fine job of 
| filing, fitting, or even turning, itis easy, and there is a charm 
|about making a nicely polished lens which is not found in 
metal working. The tyro should commence with small plano 
and double convex lenses, which he may mount singly or in 


A few lines | 


pairs. After attaining a fair proficiency in making these he 
may proceed to larger work, and afterward by coupling study 
| with practice he will be able to make fine work, such as the 
|achromatic objectives of microscopes and telescopes, eye- 
| pieces, lantern objectives, ete. 
The first thing to be done in the way of the preparation of 
| tools for lens grinding is to make gauges or patterns with 
which to gauge the convexity of the grinding tools. These 
may be made from pieces of sheet brass about one thirty- 
second inch in thickness, the plates for gauges for convex 
tools being chucked on a plane board secured to the face 
plate of the lathe, and the circular aperture turned out. The 
plate should be beveled cach way from the aperture, forming 
a knife edge, and it should be separated by a saw into twa 
or four parts, according to the size of the lenses to be ground, 
|as shown in Fig. 1. The radius of the circle so formed wil} 
| be approximately the focus of a double convex of this cur. 
vature, and the diameter of the circle is approximately the 
focus of a plano-convex lens of the same curvature. 
| Gauges for concave tools or coneave lenses are made by 
| turning disks of brass with V-shaped edges, as shown in Fig. 
|2, and an instrument for shaping small concave grinding 
tools is shown in Fig. 3. It consists of a sharpened steel 
disk attached to or formed upon the end of a bar, and used 
as a scraper for giving the final shape to the concave grind- 


or grinding convex lenses it is well to have two coftave 
tools iike that shown in Fig. 4. This as well as other grind- 
ing tools for small work should be made of brass. Drawn 
brass is preferable, as it is usually better metal, and more 
homogeneous than castings, and needs no external turning. 

Having determined on the focus of the lens to be ground, 
the brass is chucked in the lathe, and hollowed out as nearly 
to the correct form as possible, the gauge shown in Fig. 2 
being used from time to time to determine when the proper 
concavity is reached. The grinding tool is finally scraped 
with the cutter shown in Fig. 3. The counterpart of the 
concave tool shown in Fig. 5 is now turned as nearly to the 
gauge shown in Fig. 1 as possible, and is finally ground into 
the concave tool with washed flour emery and water. 

A tool like that shown in Fig. 6 is necessary for finishing 
smalllenses. It consists of a cylindrical piece of brass, 


Fie. 10.—LENS GRINDING ATTACHMENT FOR 
FOOT LATHES. 


having a chamber turned in the end for the reception of a 
mixture of pure hard beeswax and fine rouge. This mixture 
should contain sufficient rouge to make it rather hard, but 
not so hard as not to yield under sirong pressure. 

The glass for small lenses may be clipped from bits of 
plate (crown) glass and roughly shaped by means of an 
ordinary pair of pliers. It may then be cemented with pitch 
to the end of a round stick, as shown in Fig. 7. The glass 
is then ground on a common grindstone until it approxi- 
mates the required shape. It is then polished with fine 
emery and-water in one of the concave brass tools until a 
truly spherical surface is secured. It isthen transferred to 
the other brass tool, and ground with fine washed flour 
emery until the surface is fine and entirely free from scratches. 
During the grinding as well as polishing the stick to 
which the glass is cemented must be turned axially, and at 
the same time its outer end must be moved about the pro- 
longation of the axis of the grinding tool so as to present 
the glass to every portion of the grinding tool as nearly as 
possible. 

The final polish is secured by pressing the smoothed glass 
into the wax in the end of the tool shown in Fig. 6 as the 
tool is revolved, and at the same time applying fine rouge 
and water from time to time. When the polish is nearly 
perfect the tool should be allowed to work nearly dry. 

For a plano convex lens the plane surface of the plate glass 
will answer very well for the plane surface of the lens, and 
the glass will be ground down as shown in Fig. 8. If the 
lens is to be double convex the finished spherical surface 
should be cemented to the end of the stick, and the opposite 
side proceeded with as before described. There are two 
methods of finishing the edges of plano-convex lenses: first, 
by holding the plane surface in a concave tool charged with 
emery and water until the edge is beveled to the required 
degree; and second, by chucking the lens on the end of a 
spindle ee from the lathe mandrel, and centering 
it while the pitch or cement which holds it is still warm Then 
a piece of brass, which is concaved to conform nearly to the 
Feaphery of the lens is charged with emery and water. 

his too. -s held egain=’ the edge of the lens after the man- 
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ner of turning. The lens will soon assume a perfectly cir- 
cular shape, and may be readily reduced to any desired size. 

In making concave lenses the convex tools will be used, 
and the final finish will be given by a piece of silk cemented 
to the tool with pitch and charged with rouge and water. 

For grinding larger lenses of longer focus an attachment 
like that shown in Fig. 10 will be required. It consists of a 
wooden box supported by a curved arm inserted in the tool 
rest support. A vertical journal box passes through the 
bottom of the box, and contains a shaft having upon its up- 

or end a socket for receiving the grinding tool, and on the 
nerend a grooved wheel surrounded by a rubber friction 
band, which is revolved by contact with the face plate of 
the lathe. ‘The speed of the wheel relatively to that of the 
lathe may be varied by raising or lowering the shaft by rais- 
ing or lowering the box support in the tool port, 

lhe glass to be ground is cemented to the face of a flanged 
casting as shown in Fiz. 9, and is held down to the grinding 
tool by the lever attached to the box. The tool for large 
work may be made of cast iron. The center of the lens 
should be eccentric to the center of the grinding tool, so that 
the lens will be revolved on the face of the tool. ‘The point 
projecting from the lever enters a small cavity in the center 
of the casting, to which the lens is attached and insures an 
equal distribution of pressure cver the entire surface of the 
lens. 

Grinding and finishing a large lens is substantially the 


Art and science are not necessarily connected with each the evil, yet there is a balance to be struck; and in any 
other, either in place or time. A country might be rich in| similar case it is, in my opinion at least, the duty of an 
such men as Newton, Faraday, or Darwin; it might make | inventor to weigh well both sides, and consider the conse- 
rapid progress in pure science, and yet its outward material | quences. 
existence might be poor and stationary, and its high think-| But 1 will pass on to an instance where, I think not the 
ing might be accompanied by very plain living. Again, | shadow of a doubt can prevail. A few weeks ago a para- 
modern advances in art are not necessarily connected with | graph was going the round of the papers conecrning a mar- 
any modern development of science. Take, for instance, | velous invention said to have been made by an Austrian 
the revolver, which a smart writer in a daily paper not long | chemist. It was said—and whether truthfully or falsely it 
agp took occasion to characterize as ‘‘ one of the question-| will for my present purpose matter litthh—that this man had 
able gifts of modern science.” So far is this from being the | invented a liquid compound which, if flung upon a man, de- 
case that a weapon essentially the same was in being about | prived him instantly of all power and sensation, in which 
three centuries ago! | state he must remain till death, unless restored to animation 


and with distinct motives. Every step in advance taken by | will pass over certain elements of improbability which, on 
the former is a discovery; every movement effected by the | careful examination, will appear in the story. It was then 
latter is an invention. Now a discovery, as such, has no | further alleged that the inventor bad offered his secret to 
moral bearings. The desire to know ix neither virtuous nor | the Imperial Government, but instead of the hoped-for re- 
vicious; net even between the two, but standing altogether | ward he had been commanded to destroy all memorials and 
on a different plane. Nor does the possession of abstract | records of his process, and to refrain from revealing it under 
knowledge in the least modify human character. Suppose— | appropriate penalties. 

and it is a fairly streng supposition—that I should next year | ow let us suppose such an invention really made and re- 
decompose our present elementary bodies, and present to| vealed: tie necessary result would be a perfect carnival of 
the world something worth calling a “ew chemi.iry. Yet} outrage. No man’s life, no woman's honor, no property 
neither |. the originator of the new discovery. nor any of | could be safe. The advantage of such a weapon as this fluid 
the multitudes of people who would hear of it, fix it in their | would be all on the side of the wrongdver, Meeting any 


memories, examine the evidence ou which it rests, and in-| stranger in a lonely place, the only safety would be to shoot 
him down before he came near enough for the possible use 
of this diabolical compound. Suppose a respectable citizen 
walking home in a dark night: instead of the ‘‘stand and 
deliver” of the old footpad, or the hug of the modern 
garroter, against each of which a safe defcuse is conceivable, 
he would find himself without any warning asphyxiated, 
and would be plundered at leisure and left to die—die, too, 
without any marks of violence to arouse suspicion, Or sup- 
pose any of my readers sleeping the sleep of the just in his 
own dwelling: a burglar, armed with this newest weapon, 
enters stealthily and bedews the face of the sleeper, whose 
‘*heart but once heaves and forever turns chill.” Against 
all these possible evils, which await nothing but the actual 
realization of such a discovery to be rendered horrible reali- 
ties, there would be but one set-off—ihe ease which such a 
man provided with this liquid could dispose of a tiger, a 
lion, or a grizzly bear. But this advantage would be far too 
dearly bought, at the price of putting -uch an irresistible 
weapon into the bands of the criminal class. Should any 

erson accidentally come upon such a cempeund it would 
ve his most sacred duty to keep it an absolute secret, and the 
obvious policy of society toward a man possessing such an 
invention would be to take one of the only porsible guaran- 
tees for his silence 

But there are other inventions which. if not vet achieved, 
are eagerly aimed at, the effects of which would be searcely, 
if at all, less dreadful. I may turn, in the first place, to 
aerial navigation. Not merely individusls, but associations 
in different countries are busily engaged in planning, caleu- 
lating, and experimenting, with « view to sooner or later 
traveling through the air. But no one takes the trouble to 
estimate the probable results should success crown the 
efforts of these enthusiasts, Says one of the characters in 
Rasselas: ‘‘ Were all mankind good and virtuous, I would 
with great alacrity teach them to fly’ But in our days, as 
. in those of Dr. Johnson, all mankind ure very far from 


being good and virtuous. Nay, without asserting that the 
human race has grown more wicked, which may or may not 
be the case, it may be safely asseried that crime is now bet- 
ter organized, more intelligent, more on the alert to take 
advantage of modern improvements in the arts, mechanical, 


physical, or chemical. I will admit that the power of aerial 
navigation would be on some occasions and in some respects 
of exceeding value, I will toke ss an instance the explora- 
tion of unknown regions. Deserts, swamps, regions inac- 
cessible from cold, would be no obstacle to the traveler, 
who, gliding along, could map out at his case the country 


Science and art, then, pursue respectively distinct objects, | by a second liquid, also discovered by the same genius, I- 


TOOLS FOR GRINDING SMALL LENSES 


same as in the case of the smaller ones, the only difference| corporate it in manuals and hand-books, would be morally 
being in the method of giving the final polish. In the case | one bair’s breadth the better or the worse. But an invention 
of a large lens, after the fine grinding, the tool is heated, | has, or may have, a mora! phase. It does something that was | 
covered with a thin coating of pitch, and a piece of thin! not done—could not be done—before, and that something 
broadcloth is pressed down on the pitch. This broadcloth | may be good or evil, The inventor, or would-be inventor, is 
surface is charged with fine rouge and water, and the lens is | therefore in duty bound not to overlook this question: Will 
pressed down on it with considerable force as the tool is re- | my invention, in its general and preponderating tendencies, 


volved. The cloth should be worked rather dry, and so| be good or evil? 


much so at the end of the process as to offer considerable 
resistance to the rotation of the tool. 
THE ETHICS OF INVENTION. 
By AN OLD TECHNOLOGIST. 

Berore attempting an examination of the questions in- | 
volved in this subject, I must, as a preliminary, settle the | 
distinction between the loosely-used terms ‘‘ discovery ” aud | 
“invention,” which again presupposes a recognition of the 
difference between science and industrial art. This differ- 
ence, in spite of the full light thrown upon it by Whewell, 
John Stuart Mill, Sir J. Herschel, Comte, and others, the 
British public refuses to grasp. Wee still hear steam naviga- 
tion and railroads, revolvers and torpedoes, the Jacquard 
loom and artificial alizarin, and even the performances of 
“Farini’s Zazel” and the “‘cagle-swoop” of Maraz spoken 
of as triumphs of science. Yet the distinction is most simple 
and natural. The object and purpose of science is simply to 
know everything that actually or potentially exists; it 
examines their properties, their mutual relations, and, not 
content with asking what exists, it proposes and seeks to 
solve the questions Aow it exists and what has called it into 
existence! But all this is done without any reference to 
human convenience or wishes, without any attempt to 
apply the knowledge gained to any purpose, good or evil. 
The results of science are expressed not in receipts or work- 
ing directions, but in phenomena recorded and in theories 
demonstrated, 

With practical art, or what is sometimes cailed ‘‘applied 
Science,” the case is totally different. The object sought 
is not the increase of knowledge, but the promotion of 
material convenience, comfort, luxury, and power. Truths 
ascertained are valued not for themselves, but in so far as 
they admit of or promise some application. To this end the 
facts and the laws ascertained by science are carefully 
Scrutinized. Still it is an error to suppose that art is a 
necessary consequence of science On tbe contrary, it is 
probably the elder of the two, Industrial processes were 
carried out at first empirically. Continued attempts led to 
certain results, though the principles upon which such re- 
sults depended remained unknown for ages. Asan instance 

may mention the process of Turkey-red dyeing, which 

as been successfully carried out for a couple of 


centuries, but is even yet scarce fully understood, 


Let us take a few instances. There is the Gillwell drying- | 
machine, for securing the hay- and corn crops in untavorable 
seasons, as described in the October number of tais journal; 
there is the invention of ‘Thomas and Gilcbrist in the iron 
manufacture; the Le Blane process for alkali-making; the 
various inventions for obtaining valuable products from 
coal-tar; there is the Nesbit process for rendering it im- 
possible to tamper with checks after filling up; and num- 
bers of others which, while they increase the wealth and the | 
resources of mankind, and give remunerative employment , 
to multitudes of persons, do not put any new weapons into | 
the hands of persons at war with society, whether such be | 
criminal individuals, criminal associations, or criminal 
races. In all such matters there is no reason for the con- | 
scientious inventor to desist from experimenting in any par- | 
ticular direction, or to suppress results at which he has | 
arrived. On the contrary, such inventors, whatever emolu- | 
ments they may secure individually, confer far greater | 
benefits upon their fellow-men, and may justly be) 
regarded as having deserved well of the world. But 
there are other inventions, well known and important, 
where the benefits accruing are not without a serious counter- 
poise, 
~ As an instance of this kind let us take the lucifer match. 
Has not every rhetorical extoller of the present and con- 
temner of the past pointed bis moral and adorned his tale 
with these fizzing and somewhat evil-smelling emblems of 
progress? Nor am I about to call in question their fairly 
recognized advantages. There are conceivable cases where 
the life of a useful member of the community may hinge on 
the power of instantly procuring a light. But per contra. 
No one can deny that the “lucifer” has greatly smoothed | 
the paths of crime. The rick-burner or other incendiary | 
need not, as in the olden time, equip himself with flint and | 
steel and tinder-box, and stand hammering away in a cold | 
winter’s night till he can secure the wherewithal for setting | 


beneath him, Africa would soon have to surrender her re- 
maining secrets, and the Polar regions would soon be as 
completely known as Switzerland or Norway. All this is an 
exceedingly tempting prospect, and I can scarcely wonder 
that those who do not take the time und the trouble to 
exumine both sides of a question :hould become almost in- 
toxicated at the very idea. And what is here the other side ? 
Nothing more or less than that all the natural fea- 
tures and all the artificial appliances which from the prchis- 
torical ages down to the present day have served to shelter 
individuals and nations from their encmies would be swept 
away at a stroke. Aggression would be indefinitely 
assisted, defense rendered almost impossible, and every one 
who has anything to lose would be placed at the mercy 
of greed, of malice, or of a wanton disposition to injure! 

This picture may seem at first sight overdrawn, but on 
close and calm examination it will be found correct to the 
smallest detail. 

Let us suppose flying-machines invented, manufactured, 
and offered for sale. A Peace of the days to come will find 
no more difficulty in purchasing such an appliance than he 
now has in buying ammunition or revolvers. Thus equipped 
he can sail through the air to the bank, the warehouse, or 
the mansion he means to plunder. What will it matter that 
all outer doors, all accessible windows are secured? Some 
upper window, some skylight, some weak point in the 
roof, or entrance leading to an inner court, heretofore inac- 
cessible, will generally be found where the enterprising 
burglar may gain admission with little need for the tools of 
his trade. 

There will be a further advantage: at present the robber, 
going along the streets at night with his jimmy, 
skeleton keys, etc., is at once an object of suspicion, and is 
liable to be arrested on the mere fact of being found in pos- 
session of such implements. Again, suppose him in the 
present day, after a successful foray, going back to his den 
with a bundle of silver plate or other valuables on his 
shoulder: he is liable to be watched, followed and seized. 
But his successor, thanks to ‘‘ progress” and lovers of aerial 
navigation, will encounter no such difficulties. He will come 
and go unseen, his tools and his booty snugly repsing in bis 
flying chariot as he sails along right over the heau of the un- 
suspecting policeman. No one will have seen = | suspicious- 
looking stranger in the neighborhood. The deed being done, 
he may wing his way to San Francisco or Cape Town, to 
New York or Sydney, and there dispose of his plunder. It 


light to stack or barn. A simple box of matches saves him | must surely be plain that the chances of detection after the 


all this time, trouble, and risk of detection. The burglar | 
need scarcely encumber himself with the proverbial dark 
lantern. Nor is this all: the match-manufacture, as hitherto 


deed would be reduced in as great a proportion as the 
facility of entering premises would be increased. 
Or take the case of murder: the intending assassin may 


carried on, undermines the health of no small number of | arrive unknown at the place where his intended victim is stay- 


people, and certainly withdraws a serious quantity of phos- | 


ing. and may be gone before his presence has been even imag- 


phorus from its legitimate duties as phosphoric acid in our | ined, there being little more reason to suspect any one of the 


fields and gardens, So that, in fine, though the good | 
duced by lucifer matches would probably outweigh 


fourteen hundred million inhabitants of this planet more 
than any other, 


. 
, 
ag 
H 
1 | 
= H 
4 
4. 
= 
= 
6. 
d 
8 | 
| 
| : 


5068 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 318. 


I would now ask: Are our appliances for the frustra- 
tion of crime, and for its detection when actually com 
mitted, so superabundant, so more than equal to their task, 
that we can afford to give it such an immense additional 
advantage ? That flying machines, if once made, could be 
confined to safe hands would be too much to hope. That 
the criminal class would feel any hesitation or reluctance to 
avail themselves of the new resources thus bountifully 
placed in their hands is unthinkable, especially if we con- 
sider how readily they have taken to the revolver, to chloro- 
form, ete. Indeed, our criminals seem far more alive to the 
value and possible utility of a novelty than do our manufac- 
turers and merchants, 

It may surely, then, be asserted that every man who has 
anything to lose bas a deep interest in the non-success of the 
present attempts at aerial navigation. 

But I must proceed further. In addition to the private 
criminal or the gang of criminals we have now what is face- 
tiously called ‘‘ private warfare” waged by secret societies 
against governments. Easy-going simplicity is upt to fancy 
the leading spirits of such associations as loftier in their 
motives, and therefore entitled to more consideration, than 
the pirate or the brigand. A shrewder judgment will scarcely 
accept this view. Be this as it may, such societies would 
find the flying-machine solve all their difficulties. No fear 
would exist of their infernal machines being discovered by 
the officials of the customs or the police, Not to speak of 
what would ere this have happened at Berlin or St. Peters- 
burg, where the sport of emperor killing would be much 
facilitated, it can scarcely be doubted that if the art of 
traveling through the air were known, London would before 
this have been in great part reduced to ruins and ashes. 
Surely a heavy price to pay for the facility of visiting the 
North and South Poles ! 

We now come to the third and last phase of the influence 
of aerial navigation, whenever effected —that is, the modifi- 
cation which it would introduce into warfare. We in Eng- 
land have been hitherto in great measure protected from the 
worst horrors of war by the ‘silver streak of sea” interposed 
between us and the Continent Large rivers, chains of 
mountains, and fortifications have hitherto frequently en- 
abled nations to make head against a more numerous invader. 
All such defenses, natura! or artificial, would be at once 
sacrificed if the flying-machine becomes a reality. The 
nation which has the most numerous army, and which is 
constantly planning aggression, would be strengthened, 
while those nations who merely stand on the defensive would 
be weakened. It must also appear that when war is wared 
by sending flying machines to hover over the cities of an 
enemy. and to let fall shells filled with nitro-glycerine. the 
advantage will be all on the side of any country which has a 
scanty and scattered population, with little wealth stored 
up in any one locality. On the other band, the richer, the 
more populous, and industrial a country, the worse it must 
fare. Suppose the French and the Tunisian Arabs each fur 
nished with these appliances. Certain it is that the Arabs 
could inflict a hundredfold greater damage upon France 
than the French could upon their wilds and deserts. Ihave 
indeed met with a man veaemently opposed to war as an un- 
mixed evil, and yet, paradoxically enough, a_ perfect 
enthusiast for aerial locomotion. He freely admitted that 
railways, telegraphs, and other appliances which it was 
once hoped would fuse mankind into one peaceful brother- 
hood, had by no means had such an effect, and had even 
been utilized for the purposes of an invader. Still he hoped 
that with aerial navigation the case would be different, and 
that even if the horrors which I have attempted to point 
out should be realized, we of the present day ought to bear 
them contentedly, in the hope of some fancied ‘‘ good time 
coming.” Are my readers so devout in their worshi, of 
pseudo-progress that they wili risk the utter overthrow of 
civilization ? 

Somewhat similar in its tendencies and possible results is 
the proposal of submarine navigation, which is also a pet 
idea of my peace-loving friend. 

I would ask vow whether it is not a solemn duty on the 
part of inventors to turn their energies in directions where 
at all events there is no fear of promoting crime, treason, and 
aggressive war? Al) the inventive genius of our race might 
be exerted for a thousand years to come on subjects quite as 
remunerative for the individual, and much more advantage- 
ous to the public, without any such drawbacks. Are 
there not diseases and noxious animals to extirpate? Is 
there not the synthesis of plant-food and perhaps of human 
food from inorganic matter to be effected? Are there 
not summer rain-clouds to be dispersed, and cloudless 
night-skies in spring to be overcast? Are there not new 
sources of energy to be discovered, that we must needs 
employ our time and talents in playing into the hands of 
crime ?—Journai of Science. 


COMMANDER GORRINGE’S PLAN FOR CONVEY- 
ING WHEAT FROM OREGON TO EUROPE. 

In a recent speech at Portland, Oregon, Commander H, 
H. Gorringe, of obelisk fame, explained a project for trans- 
porting wheat from the Pacific coast by way of the Straits 
of Magellan. 

By deepening the channel over the bars at the mouth of 
the Columbia River about five feet, steamers drawing twenty 
feet of water could reach Portland. 

At this draught, or less, said Commander Gorringe, the 
steamers I have designed can carry enough to move the 
wheat with a profit at lower rates than you are now paying 
suiling ships. 1 propose to run ten steamers, making twenty 
tive voyages, and move 125,00 tons of wheat ina year. The 
outward freights would amount to very little, and emigrants 
must be relied on to pay the expenses of the outward voy- 
age. The raiiway and land companies in Oregon would 
doubtless combine with the steamship company to establish 
emigrant agencies in Europe, disseminate information, and 
secure the requisite number; and, as an indueement to fami- 
lies, the steamship company would bring all household goods 
and effects free of charge. The rate for each adult would 
be fixed at eighty dollars, 

In answer to 1 question concerning fuel for the steamers, 
proposed by one of the gentlemen present, Capt. Gorringe 
said that be bad designed a steamer to carry 5,500 tons of 
wheat and 1,500 tons of coal. She could load coal at Liver- 
pool, deposit half in the Straits of Magellan, and have the 
bunkers full when she arrives at Portland. On the return 
voyage she would take coal in Magellan Straits, and, if neces- 
sary, touch at St. Vincent’s, where coal is nearly as cheap as 
in Liverpool. 

In answer to another inquiry as to the freight he relied on 
getting, Capt. Gorringe said sixty shillings per ton, although 
the average rate to date from Portland to Easope has been 
about seventy-three shillings by sailing ships, 


= = 


and Liverpool averages about twenty-five dollarsa ton, which 

|is thought to be sufficient to cover freightage, insurance, 
and other charges, and leave an ample margin for shippers’ 
profit. Grain is now shipped to Europe by sailing vessels 
that average one bandved and forty days on the voyage. 


Tne quickest and best way to magnetize steel bars is to 
place them centrally in a suitable coil, and then connect the 
helix with the wires from a dynamo-electric machine or 
| powerful battery for a few seconds, remembering to break 

the current before removing the magnet from the coil. If 
the source of the current is a dynamo machine, the coil 
| should be about two and a half inches long, and should con- 
sist of ten or twelve layers of No. 12 magnet wire. If a bat- 
tery is used, a coil an inch and a half long, composed of 
fourteen or sixteen layers of No. 16 magnet wire, will be the 
best. The internal diameter of the coil should be only large 
enough to admit the bars easily. A battery of six Grenet 
elements, each having an effective zine surface of thirty 
square inches connected in series, will do the work very weil 
on small magnets; such, for instance, as are used in tele- 
phones. Where a number of magnets are to be made at one 
time, the bars may be passed in a continuous Jine through 
the coil, always keeping three bars in contact end to end, 
adding one above the coil before taking one off below. In 
this manner sixty bar magnets have been strongly charged 
in ten minutes. 

Horseshoe magnets cannot be charged so readily, “There 
are two or three ways of charging them. One way is to 
place them in contact with the poles of a very strong electro- 
magnet, removing them after breaking the current; another 
method is to place each limb of the magnet in a coil adapted 
to the current to be used; and still another method is to em- 
ploy a single coil, inserting one pole of the magnet into the 
coil in one direction, thus breaking the current, and inserting 
the other pole into the coil from the opposite direction. It 

| is well to remember that the magnet will be very much im- 
paired if the current is not broken before removing it from 
| the coil. 
The secret of success in charging magnets is to have a 
strong cnrrent. It is impossible to make magnets satisfac- 
torily without this all-important requisite. As to the quality 
| of steel best adapted to this purpose, machinery steel, har- 
dened and not tempered, answers admirably. For horseshoe 
magnets, German spring steel is the best. Tool steel answers 
well if hardened and drawn to a straw color. The steel 
| receives its maximum charge almost instantly. It is useless 
| to allow it to remain under the influence of the magnetizing 
current more than a few seconds. 


| HOW TO MAKE PERMANENT MAGNETS. 


_ EXHIBIT OF THE FRENCH MINISTER OF THE 
MARINE AT THE PARIS EXHIBITION OF 
| ELECTRICITY 


Deprez’s Modification of the Schultz Chronograph.—This 
apparatus has undergone, at the hands of Mr. Marcel Deprez, 
such a transformation as to make a new instrument of 
it. In order to avoid the inconveniences resulting from the 
use of the Foucault interrupter as a current-breaker, Mr. 
Deprez first, on the advice of Lissajous, employed an inter- 
rupter composed of a strip of steel, L (Fig. 1), fixed to one 
of the branches of a tuning-fork, D, and arranged in such a 
way that, when the latter was at rest, it abutted against a 
screw, V, placed in the circuit of a pile; but, on the contrary, 
so that the strip, L, separated from the screw, V, alternately 
when the fork was vibrating. As a consequence of this dis 
position, breakages of the parts were frequent. Mr. Deprez, 
therefore, improved the system as follows: 

Instead of leaving the strip, L, perfectly free, he limited 
its travel by the addition of a second screw of insulating ma- 
terial, which allowed it only a limited play. To replace the 
induction spark as a means of registering, he made use of 
special registering apparatus, several specimens of which 
figured at the Exhibition. We will describe a single 
one of them, and that which is most generally employed. 

This consists of two small electro-magnets, each carrying a 
fixed steel pen, which traces a circumference on the cylinder 
in motion. When the current that actuates each clectro- 
magnet is broken, the pen is pulled. back by means of a 
spring and traces a hook which fixes the instant of the 
phenomenon and which is connected with the preceding 
circumference by a curve whose form depends upon the 
relative velocities of the cylinder and pen. 

In its side motion the pen is arrested by a contact which 
limits its course, and it then traces a second circumference 
| at a short distance from the first. 
| For reasons that it would take too long to explain here, it 
| has been found necessary to construct quite small electro- 
magnets with very small armatures, in order that the mag- 
netic attraction shall remain relatively great with respect to 
the mass of such armatures, and also to employ long and light 
pens. In Fig. 2 we present a view of one of these register- 
ing apparatus, In the complete chronograph there are em- 
ployed ten of these apparatus, which are arranged on a hori- 
zontal support in front of the revolving cylinder. 

Electric Registering Falling-Chronograph.—W hile we are on 
, the subject of chronographs we shall give « description of an 
apparatus used in connection with the accelograph. This 
instrument, constructed by Mr. Bianchi, is based on the law 
of falling bodies, and is utilized in the trials made in the 
study of the phenomena connected with the firing of guns 
and the working of ordnance carriages (Figs. 3, 4, and 4). 
It consists essentially of two uprights of iron, double-T- 
shaped, connected by cross-pieces. These are provided in- 
ternally with two grooved copper rods, ¢, which serve as a 
guide toa movable weight, P, weighing about 22 pounds, 
which is suspended from a hook carried by a movable cross- 
piece, M. 

Upon a horizontal shaft, 2, held against the front surface 
of the weight, there are mounted on each side, and in front 
of the uprights, a certain number of Deprez registering 
apparatus of special form (Fig. 5). The bobbins of these 
apparatus measure 0°28 of an inch in diameter and 0°36 of an 
inch in length. Upon the flat and hollow armature, a, 
movable around a horizontal axis, there acts a spiral spring, 
r, which may be stretched at will by means of a crank, 3, 
controlled by a screw, m, having a milled head. The play 
of the pen, which is soldered to a small barrel at the 
extremity of the shaft, is limited by a regulating screw, V. 
These registering apparatus are so mounted that they may 
| be easily fixed in the horizontal shaft, 4. The copper wires 
which terminate in each apparatus are arranged on each side 
in a bundle disposed in the form of a helix, and are held by a 
; Support which is connected with the upper part of the 
|apparatus, The whole is arranged in such a manner as to 
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' allow the weight to move throughout the whole extent of its 
course without meeting any object. 

Two nickeled rules coated with lamp-black are fixed in 
front of the uprights; and it is against these that rest the 
pens of the registering apparatus when they trace the very 

| fine vertical line that marks the free fall of the weight. The 
| precise moments of the phenomena ure marked here, as in 
| the former case, by small hooks or loops. 

| The height of the uprights of the apparatus allows a free 
| fall of about 5 feet, corresponding to an interval of some- 
where near half a second. 

To app.y this apparatus in ballistic experiments, the igni- 
tion of the powder is effected by electricity, and the closing 
of the circuit is brought about by the passage of the weight 
before a special instrument, ¢, called a ‘*conjoiner,” which 
is placed at a variable height along one of the uprights, 
Into the detaiis of this part of the apparatus we cannot now 
enter, 

If we knew approximately the retardation-of the inflam. 
mation of the priming, and, on anoiher hand, the time inter- 
vening between the moment of the charge taking fire and 
that in which is produced the phenomenon that we desired 
to observe, it is evident that we might. by displacing the 
conjoiner along the upright, cause the signals to inscribe 
themselves in that portion of the weight’s course that should 
appear most convenient. 

This apparatus makes appreciable the one fifty-thousandth 
part of a second, 

I.— Application of the Falling Chronograph for measuring 
the amount of Retardation in the Inflammation of Priming.— 
To determine the time intervening between the moment at 
which the current of the pile is closed and that at which the 
priming explodes, it is only necessary to place the conjoiner 
of the chronograph in the inflaming circuit, and to put be- 
neath the movable weight an interrupter which is in connec- 
tion with an electric current designed to be broken by the 
explosion of the priming. A preliminary experiment, made 
by placing in* the circuit of the registering apparatus the 
interrupter operating through the inertia of the conjoiner 
itself, will give a preliminary signal indicating the exact 
position of the pen at the moment the conjoiner brings about 
a closing of the inflaming current. Without entering into 
the details of the apparatus, we may state that the retarda- 
tion in the inflaming of an electric priming has been found 
to vary with the intensity of the inflaming current. It in- 
creases with the resistance of the circuit and decreases with 
the force of the pile. 

Il.—Mcasurement of the Retardation of Inflammation of the 
Charge of a Piece of Ordnance.—The time that intervenes be- 
tween the moment at which is established the current for 
firing, and that at which the inflamed charge begins to act 
}upon the projectile is evidently divisible into two distinct 
|periods. One of these is the time necessary for the inflam- 

mation of the priming, and the other the time necessary for 
the fire of the charge of the latter to communicate with the 
charge of powder. 

To determine such time it is only necessary to mount on 

| the chronograph two registering apparatus—one of them in 
connection with an apparatus designed to indicate the 
moment at which the priming recoils slightly under the in- 
fluence of the explosion of its charge, and the other with an 
apparatus, placed in the projectile, which produces an elec- 
tric signal at the moment the projectile receives the first 
shock from the gases evolved from the powder. The first of 
these apparatus (Fig. 6) consists of an insulating disk pro- 
vided around its circumference with a metallic ring, 7, which 
communicates with a wire connected with the first register- 
ing apparatus. This disk, which is screwed to the tail of 
the percussion cap, rests on a metallic collar, s, fixed upon 
the bent bolt (a piece of paper being interposed), and com- 
municates with a wire which likewise forms part of the first 
registering apparatus, 

Through the explosion of the cap the latter undergoes a 
recoil movement before the bolt itself recoils, and thus effects 
a breakage of contact which brings about a starting of the 
registering apparatus. 

The second apparatus (Fig. 7), consists of a brass tube, ¢, 
screwed to the front of the projectile. It is closed at the two 
extremitics by insulating screw caps, one of which (@) con- 
tains a small aperture through which pass«s a piece of 
tubing, d, that projects slightly into the interior of the brass 
tube. Within the latter again there is a heavy cylinder, ¢, 
which is insulated from the former by two rubber rings, and 
which is pushed forward and held in contact with the tube 
of the cap, @, by a spiral spring, r. 

A very fine wire is connected with the tube, 7, and a simi 
lar one passing through the aperture in the screw cap, @. is 
connected with the movable cylinder, ¢. These two wires 
issue from the mouth of the cannon and serve to interpose 
the apparatus in the circuit of the second registering 
ti 

Vhen the projectile receives the shock due to the combus- 
tion of the charge, the movable cylinder, by virtue of its 
inertia, tends to remain in place, and thus, by the movement 
of the projectile, the contact is broken and the second regis- 
tering apparatus operates and inscribes the corresponding 
signal. The time intervening between the inflammation of 
the priming and that of the charge has been found to be 
equal to five-thousandths of a second, 

I1].—Measurement vf the Duration of Recoil of a Piece of 
Ordnance.—For this purpose there is employed an interrup- 
ter on the Sebert plan, operating through inertia like the one 
just described (Fig. 8). By combining the use of this 
apparatus with that of an interrupter located in the pro- 
jectile, and that of a special interrupter located in the mouth 
of the cannon, we may connect the two recoil motions of the 
piece—retarded and accelerated—with those which indicate 
the start of the projectile and its exit from the mouth. 

It has been ascertained that the recoil motion commences 
exactly with the starting of the projectile, and that the time 
during which the gases act to give an accelerated recoil 
motion to the cannon is greater than that taken by the pro- 
jectile to traverse the bore. The cannon then again recoils 
after the moment at which the projectile leaves the bore, and 
this would seem to indicate that the projectile, for a few in- 
stants still after its exit from the bore, is submitted to the 
direct action of the gases from the powder. 

The interrupter employed consists of a brass tube fixed to 
the upper side of the cannon parallel with its axis, and con- 
taining two cylinders, a and 6, each pushed by a spring 
exactly as in the interrupter that we have just described. 

It is easy to perceive that, at the start, it is the cylinder to 
the left which operates, while that to the right is separate! 
from its contact at the moment at which the retarded recoil 
motion begins. We thus obtain two signals, which are give.! 
by the falling chronograph. 

IV.—Measurement of the Duration of the Passage of a I’ 
jectile through the Bore.—This we may obtain by means of |i. 
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1B. ge Schultz Chronograph Modified by Deprez. Fig. 2.—Deprez’s Registering Apparatus. Fig. 3-4—Falling Chronograph. Fig. 5.—Deprez’s Regist ering Apparat 
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falling chronograph and an interrupter placed in the pro- 
ectile and another located at the mouth of the piece. The 
ast-mentioned interrupter consists (Fig. 9) of a small wooden 
support fixed at the extremity of an iron rod, and designed 
to be broken by the projectile during its passage. 

In this wooden support there is fixed a conical nail, ¢, 
which rests on a brass disk, /, these two pieces being con- 
nected with a circuit in which there is a registering appa- 
ratus mounted on the chronograph. 

At the moment at which the projectile comes in contact 
with the nail it causes a signal, which is registered by the 
chronograph. 
THE GULCHER DYNAMO. 

Tue Giilcher machine in the Austrian section can hardly 
lay claim to originality in principle. Its armature is a 


magnets, so arranged that the opposed poles are of the same action of a epring, the tension of which is regulakd bY the 
name, and are joined by massive mM shaped pole pieces. | !ever, K. hen a current passes through D, one pole} 
Th : ton. | the rod, the other pole being drawn toward the block 

e armature, revolving almost entirely within these pole | the magnet, D, moving about the axis, C. As the A 
pieces, cuts nearly all the lines of force of the field magnets, | away D gradually 
and as the pole pieces and the form of armature both aid in | normal are being thus made. the increase of the are Teale 
keeping the coils cool, it ought to be a fairly economical diminuti che 
machine. Two sets of brushes are used at the commutator, oF y the ¢ 

. : as dust h revolu. | 2 the action of the pole on the rod, F, thereby allowing yy 

there being four reversals of the current during each revolu- | carbon to fall. It may be interesting to notice in thig Place 
tion. Mr. Gilcher, like all those who have designed fairly | how Mr. Giilcher arranges his circuits. It is in rey 
good his of equivalent to having a separate wire for every lamp 
ance, that at Paris having a resistance of only O'S ohm, vulates the section of wire required for any a : 
while the field magnets are wound with insulated copper calculates = Y arrangem@y, 
cord. Mr. Gtilcher also exhibits an arc lamp, a section of 
which we give. The upper and lower carbons are connected 
by cords. D is an electro-magnet, in front of which, and 
partially as an armature, is the rod connected to the upper 


Pacinotti or a Brush ring, but the arrangement of the field 
magnets may be noticed. There are four pairs of these 


carbon-holder. The polar surfaces of D are rounded off as 
shown. Ordinarily D presses against the stop, L, by the 


GULCHER’S CIRCUITS. 


and then calculates the diameter of the wire, of which, gy 
for twelve lamps, twelve strands of wire arranged cab 
fashion will conduct the current. The twelve wires go 
from the + pole of the machine to No. 1 —. when on 
wire branches off through lamp to — pole of the maching 
leaving eleven strands going to No. 2 lamp, where another 
wire branches off through the lamp, and so on. The illu 
tration shows twelve lamps arranged in parallel] columns 
the numbers 12 s, 11 8, etc., showing the number of strands 
of wire in any given position —7Zhe Engineer. 


ELECTRIC HOIST. 

Ts hoist, designed by Dr. Hopkinson, F.R.S., is in 
tended to be used instead of pulley blocks, the power used 
being obtained from an electric current instead of manual 
labor. The weight of the appuratus is about two hundred 
weight, and it can be easily and speedily hung overhead 
by a couple of chains, shown in our engravings. The 
motor is a smal] Siemens dynamo electric machine, but of 
course it might consist of a Gramme, Brush, Birgin, orany 
other similar machine. The machine, through gearing, 
drives a chain pulley, within which is a Weston clutch 
Over the pulley hangs a chain which hooks at both enda 
The whole system being completely reversible, a weight can 
be lifted by either hook. The reversal is effected by a move 
ment of the commutator brushes controlled by a light rope 
| On pulling one end of the rope, motion of the chain takes place 
| in one direction; on pulling the otherend, the chain moves 


= 


in the opposite direction. The Weston clutch comes intd 
operation where the attendant accidentally or intentionally 
lets go the rope, and the weight hangs safely suspended, 
The hoist shown will lift about 5 cwt. held directly by one 
of the hooks, or 10 cwt. by the aid of asnatch block—the 
speed of lifting depending on the electromotive force of the 
producing machine. It is estimated that any of the ordinary 
electric light machines would be capable of causing the lift to 
hoist 5 cwt. 2 feet per second. It is hardly necessary to point 
out that a lift of this kind would in many instances be of 
the greatest convenience, and could be used when space of 


GULCHER’S DYNAMO MACHINE. other considerations prevented the use of ropes or gearing. 
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It also adds to the use to which a dynamo machine, intr 
duced into the works, can be put, and so lowers the percentage 
of outlay incurred by such introduction.—7he Hngineer. 


APPARATUS FOR COVERING TELEGRAPH WIRES 


THE recent progress in electric lighting has given a new 
importance to the manufacture of special electric conduc 
tors, which may be ranked with some others, such as the 
making of carbons, as new and great industrics. The ever 
increasing use of high tension currents involves the neces 
sity of carefully insulated conductors. Hitherto rubber ot 
gutta-percha has been most largely employed, with the re 
sult that in a lighting installation, the cost of connecting 
wires forms a large percentage of the total expense. Fo 
some years, however, the attention of electrical engineers 
has been turned to the production of conductors cheaply and 
efficiently insulated, and one of the results of this investiga 
tion has been the lead-inclosed wires of MM. Berthould, 
Borel & Co., shown at the Paris Electrical Exhibition, and 
which we will briefly describe. 

The early experiments of M. Borel, who is the inventor ol 
this system of conductors, were devoted to a cable witha 
conducting wire of lead or tin, made as shown in the 
annexed sketch, where A is a lead or tin rod, aud Ba 
leaden tube; the annular space between the two was filled 
with an insulating material such as sulphur or resin, The 
structure thus formed could be drawn out to any desired 
degree of fineness, and would produce a conductor in which 
the initial proportions would be preserved, and the insult 
tion was sufficiently good, the protective material not being 
destroyed, even in bends of the conductors. With cole 
phane as an insulator, it was found that a conductor on this 
system lost only one three-hundredths of its electric charge 
in four hours, and that. charged with static electricity, it 1 
tains sufficient after ten days to affect the gold leaf of a0 
electroscope. However, it was soon realized that thit 
arrangement was impracticable, partly on account of the 
low conducting power of lead, ond partly on accoual 
of the insulating material being reduced to dast, and thus 
brought into an unstable condition. Therefore, M. B 
while ———— the same principle, arrived gradually até 


type of cable widely different. 
1 In the form now manufactured by MM. Berthould and 
nay TH | ; Borel, at their works at Grenelle, Paris, and Cortaillod (Cat 
ton de Neuchatel, Switzerland), the conductor is formed 


one or several copper wires covered with several thicknesses! 
cotton wrapped in opposite directions; that is to say, if the first 
covering is rolled from left to right, the second will be from@ 
right to left, and soon; in this manner the spaces betwee® 
the wires are well closed. This first operation is effected Df 
means of a special machine. The covered wire thus ob 
taincd is rolled on a reel and plunged into a bath conta 


HOPKINSON’S HOIST, ing 4 melted insulating material, which is generally a mil 
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ture of paraffin and colophane, kept at a temperature of 392 
degrevs Fahr., in order to remove the moisture from the 
cotton, and to make it penetrate the structure of the latter 
to improve the insulation, The wire or wires thus protected 
are then incased in lead, a process frequently adopted before, 
especially to protect cables with gutta percha from the de- 
structive action of the air. The process of manufacture is, 
however, entirely original. Figs. 1, 2, and 3 show the gen- 
eral arrangement and details of the machine employed at 
Cortaillod A lead ingot is compressed by a hydraulic 
cylinder, formed into a tube and drawn over the wire 
coated with the cotton ‘and paraffin as already described. 
The lead ingot is placed in the chamber, P, which it fills 
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MACHINE FOR INCLOSING LINES IN LEAD. 


completely; it nas an axial hole equal in diameter to the ex- 
terior diameter of the tube, G. The piston F, is forced up- 
ward by the hydraulic press placed below the apparatus; 
its diameter is equal to that of the hole in the ingot. The 
tube, G, is connected firmly to the piston, F, by the cross- 
pieces, 8. At its lower end is a conical piece (Fig. 2) which 
determines the interior diameter of the envelope. The tube, 
G, which receives the conductor, is surmounted by the re- 
cipient, A, in which is a bath of melted insulating material, 
which is allowed to enter freely the interior of the,tube by 
means of the opening, 2. The stopper, ¢, serves solely for 
emptying the recipient when the operation is stopped. The 
vessel, B, is filled with hot oil supplied by the conduit, a. 
This hot oil maintains the temperature of the insulating 
material and preserves it in a liquid condition. From the 


COVERING TELEGRAPH LINES. 


recipient, B, it flows into the envelope, E, by the tube, ¢, and 
thus heats the lead chamber, flowing off by the opening, e. 

he chambers, C and D, are filled with coke dust, or with 
some other bad conductor of heat. The process of manu- 
facture will be easily understood. The wire covered with 
cotton and rolled on its reel is plunged into the bath of paraf- 
fin and colophane; it is then slowly unrolled and passes 
Ino the tube, G, where it receives a second charge of 
melied insulating compound. The piston, F, forced up- 
ward, compresses the lead cylinder, which can escape ne 
throush the narrow aunular space between the exterior part 


of the tube, G, and the diameter of the hole which the piston 
traverses, It is then drawn into a tube which exactly covers 
the cable. The apparatus is so arranged that the speed with 
which the cable is unrolled is equal to the speed with which 


the drawn lead flows from’ the compression chamber. The | i 


finished product passes over the small pulley, R, and is then 
rolled upon drums. 

The lead is heated, as described, to facilitate the operation 
of drawing. Experiment showed that, when cold, it re- 
quired a pressure of nearly 57,000 pounds per square inch, 
but that when raised to a temperature of 250 degrees Fabr., 
it required only from 20,000 pounds to 40,000 pounds accord- 
ing to the thickness of tube produced. To facilitate placing 
the lead cylinder in the compression chamber, and changing 
the matrices required from different kinds of cable, the pis- 
ton, F, can turn on the bearings, T, so as to be placed _hori- 
zontally on a bracket as indicated in the section by dotted 
lines. To replace the piston a small winch is used, fixed to 
the apparatus, 

The conductors thus completed can only be used in the 
air. If it is intended to place them in the ground, certain 
precautions have to be taken to protect the lead from de- 
terioration, and also to secure it from the attacks of certain 
boring insects. For underground work the cable, made as 
above described, is inclosed in a second casing of lead, and 
tar is forced in the space between the two. 

The speed with which this nature of conductor can be 
made varies with the type; for example, a cable with three 
wires 0°5 mm. diameter within a lead envelope 4 mm. 
(0°16 in.) exterior diameter, is completed at a speed of 50 
feet a minute in regular working, though a maximum of 
nearly 150 feet can be made. At the Cortaillod Works one ma- 
chine is in operation, and two are being constructed; at Paris 
there are two machines in operation. After the close of the 
Exhibition at the Palais de l’Industrie the machine now 
there will go to the Paris works. The perspective view we 
publish shows the general arrangement of the machine, with 
its platform, from which the whole series of operations can 
be watched, with the reel on which the cotton-covered cable 
is rolled. and the three-cylinder pumps (Demange and Satsu 
type) which work the compressor. The pumps ave driven 
by a small 4 horse power engine, 2's horse power being 
sufficient for the operation of drawing the lead tube. 

MM. Berthould, Borel & Co., make seventeen different 
types of cable for teiegraphic, telephonic, bell, and lighting 
purposes. They only differ in the diameter of the conduc- 
tor and the thickness of insulating material. They are all 
protected in the same manner by an outer tube of lead sepa- 
rated from the inner by a thickness of tar. The cables fee 
bell work, however, are not inclosed in the outer casing. In 
the first series the inner lead tube bas a standard thickness 
of 0°0295 in., the outer tube is 0 04 in., but these thicknesses 
can be varied at will. The length of cable produced in one 
piece is limited only by the size of the compression chamber 
of the machine. Where joints are required they can be 
very easily made; the ends of the wires are bared, then 
joined and covered with cotton, which is saturated with in- 
sulating material. A thin piece of lead is then wrapped 
around and soldered along its edge and at the ends to the 
inclosing tubes. 

The following is the classification of sections made by this 
process (see diagrams on this page): 


No. 1. Telegraph conductor. 7 cables of 7 wires each of 0°5 mm. 
No. 2. 3 7 o5 

Ne 5 3 ingle o9 
No, 6. 1 “ o9 “ 
No, 7. Telephonic “ 2“ 
No.10, Mlines of o5 “ 
No, 11. 3 o5 “ 
No, 12. 0 5 “ 
No. 13, Lighting cable 7 strands = 4“ 
No. 14. 4 
No 16. “ 512 “ 
No. 17. Bellwork line 1 conductor. 


The prices of these conductors vary from about £10 a mile 
from the last-named section to seventeen times that sum for 
a cable like No. 14. The diagrams show the arrangement 
of all the above named sections, 

In terminating this article-we may make a few remarks on 
the properties of this class of conductors. The insulating 
material employed is more perfect than either rubber or 

utta percha, an insulation of over 30,000 meghoms per 
Enometer being easily obtained at an ordinary temperature. 


As to the electrostatical capacity it is about half that of 
cables insulated with gutta percha, a great advantage for 
long lines. The process of manufacture proves that it can 
sustain a high temperature without damage, so that it can be 
laid with safety under tropical suns. All these facts, com- 
bined with the comparative cheapness of the conductor, 
will, we think, essure for MM. Berthould, Borel & Co. a 
large demand for their specialty. At the Palais de l’Indus- 
trie about 17,000 yards of their cables are utilized for the 
transmission of force and of light. A cable with a number 
of conductors connects through the sewers, the Ministére des 
Postes et Telegraphes with the Exhibition. The General 
Telephone Company has also some miles of cable with four- 
teen conductors laid in the Paris sewers.—Zngineering, 


LAGER BEER. 


LaGER beer, the beer of Bavaria (and the United States), 
is ca cari by a slow process of fermentation from sirong 
infusions of malt, barley, and hops, and grape sugar or glu- 
cose, The beer is usually fermented in winter, as it requires 
a temperature of not more than from 40° to 50° Fah. ; and in 
hot weather the rooms must be cooled by means of ice or ice 
machines, 

This kind of fermentation is what is called sedimentary or 
under fermentation, in contradistinction to ordinary or sur 
face fermentation—the scum or yeast collecting at the bot- 
tom instead of at the surface, so that the air has free access 
and the gluten is more completely converted into yeast. 
This bottom yeast is quite different from ordinary yeast, and 
has a tendency to tadues the kind of fermentation by which 
it was produced. 

The following is a brief outline of the process employed 
at one of the largest lager beer breweries in New York city: 

The barley is placed in wooden cisterns, covered with 
water, and allowed to remain for two or three days in soak, 
the water being changed once in twenty-four hours. It is 
then allowed to drain, and is subsequently thrown out ia 
heaps on stone floors, where it heats spontaneously and soon 
begins to germinate, throwing out rootlets and shoots and 
evolving part of its absorbed water—sweating. It is then 
spread out and the germination allowed to proceed for from 
six to tev days, until the rootlets become brownish, then 
spread and tossed about to cool and check the fermentation. 
It is then put into large brick ovens or kilns, at a temperatuie 
of about 125° Fah., to d 

The barley is now malt. It is first crushed by passing be- 
tween a series of large rollers, and next is transferred to the 
mash tubs, where it is stirred about with water at 120° to 
140° Fab., and boiling is then gradually added until all is 
| heated to about 170° Fab. The infusion or wort is sllowed 

to stand until the suspended matters have settled, when it is 
| drawn off, and a second wort is obtained by treating the 
residuum with hot water. The first wort is boiled with the 
hops, the second wort is then let in, and the whole is boiled 
for about four hours. It is then run into the cooler, where 
it is quickly chilled to between 44° and 50° Fah., by running 
over small pipes through which cold water is continually 
flowing. As soon as it is properly cooled it is run into the 
fermenting tuns, where it is mixed with one gallon of yeast 
for every 20 to 25 bls. Fermentation continues for about 
| twenty days. At first there is a heavy froth, which soon 
| subsides, however, leaving the surface clear. At the end of 
| this period it is racked off into hogsheads, the yeast remain- 
| ing at the bottom of the tuns. These hogsheads are allowed 
|to stand with the bungs open until a few days before the 
beer is put into barrels for use, when the bungs are driven 
in to accumulate carbonic acid for Wife. Three varieties of 
beer are made. 
_ 1. ** Lager,” or summer beer, is prepared from the foilow- 
ing: 

Malt. DUshels, 

. 14 to 3 Ib. 

About 44 pint. 


Grape sugar or glucose can be made to substitute part of 
the malt, and is very commonly used for this purpose, in 
some cases to fully one-fourth the weight of the malt. Lager 
beer is usually stored from four to six months: 


2. ‘‘Schenk,” winter, or present use beer: 


It is ready for use in from four to six weeks. 


3. “Bock” beer, an extra strong beer, made in small 
quantities and served to customers in the spring, during the 
interval between the giving out of the schenk beer and the 
tapping of the lager. In its preparation are used: 


Bock beer requires about two months in its preparation. 


Starch, grape sugar or glucose, glycerine, and molasses 
are not unfrequently introduced into beers to replace part of 
the malt, while pine bark, quassia, walnut leaf, worinwood, 
bitter cloves, aloes, etc , are sometimes used to neutralize 
acidity or conceal dilution. 

The color of the beer depends much upon the care with 
which the malt is handled and the temperature with which 
it is kiln dried. 90° to 100° Fah. produces pale malt; 120° 
to 125°, amber malt. At temperatures above this the malt 
becomes brown, and the wort produced from it has a similar 
color. The malt should be dried so that every part of it be- 
comes crisp. 


POP-CORN. 


THe basement in the wooden house at 28 Thompson 
street is perpetually so full of coke smoke that a visitor is 
nearly choked on going into it. There are two rooms, one 
front and one back. The front room is littered on one side 
with barrels, and the other side is taken up by a broad shelf 
and a capacious bin. From the shelf rises an airy pyramid 
of loose pop-corn; the bin contains several thousand pop- 
corn balls. In the dark rear room, seen through the door- 
way, glows the coke fire which produces the smoke and 
pops the corn. It burns in a deep fire-place, in the top of 
which is set an iron hook. From the hook hangs a wire- 
work cage two feet square and eight inches deep. A long 
handle fixed in the cage runs out into the room, and the end 
of the handle is grasped by a pair of red and massive hands, 
which shake the apparatus as if the object were to annihilate 
it. The owner of the hands sits on one barrel and is sur- 
rounded by twenty cr thirty more. Heisthe center of a 
small area of brilliant illumination, and appears of a fine 
red color, while the space all about him is pitch dark. He 
| is coatlesas and bare-armed, and bis shirt is rolled away from 
the neck and breast. Every two minutes he throws into the 
wire cage a quart measure of yellow kernels cr dried corn, 
and hanging then the cage upon the hook before mentioned, 
jerks the handle back and forth with a short movement of 
80 energetic a nature that the perspiration rolls from him. 
In half a minute there is a noisy and violent commotion in 
the wire-work cage. It begins with a single sharp report, 
which runs rapidly into a tremendous volley. The kernels 
leap as if in pain, and dash themselves against the glowing 
{eee walls which encompass them. Simultaneously they 
dilate each to twenty times its origival size, and the cage 
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seems on the point of bursting under the pressure of the | 
mass, which is as fleecy and as white as new-fallen snow. 
A final pop, denoting that the last kernel has succumbed, 
and the man iv a jiffy swings the cage from the hook, 
throws open a lid in the top, and dumps the beautiful con- 
tents into a vast dark bin at his side. 

In this way and at this place pop-corn is turned out 
during the holiday season at the rate of about thirty barrels 
aday. It goesas far South as Virginia, and finds its way 
East into Massachusetts and Connecticut. The pop-corn 
man has three assistants Corn pops in his 
for sixteen hours every day, Sendaye included, and two dol- 
lars 4 barre! is the price which the perfected product brings. 
—N. Y. Sun. 


WHAT MAY BE DONE WITH A FEW STICKS 
Srraicut sticks, crooked sticks, broom-sticks, walking- 


Fie. 1.—CARD RECEIVER. 


sticks, ete., are all useful in constructing simple articles of 
furniture, which will do more to make home look cozy and 
comfortable than a fortune invested in certain costly articles. 


Fie. 2.—PLUSH STAND. 


A few such articles that will repay the trouble of making 
will be described 
Fig 1 of the engravings shows a card receiver made of 
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middle to form a tripod, the three sticks being held in posi- 
tion by a strong cord wound vertically between the canes. 
The outer winding is of some kind of ornamental cord tied 
together and furnished with tassels. The cord which binds 
the canes together is wound so tightly as to spread the upper | 


Fresrrary 4, 1889, 


The top and shelves are covered with plush, the legs are 
covered with the same material. The plush is applied to 
the legs with glue. It nay be tacked on the two shelves 
and on the top, but the upper side of the top should not be 
covered until after the stand is put together, as it may thus 


Fie. 3.—EMBROIDERED FIRE SCREEN. 


ends of the canes slightly beyond the final dimensions. The 
heads or upper ends of the canes are bored transversely, and 
are drawn together »y a faney cord, which is held taut by 
the spring of the canes. Other cords with tassels are hung 
loosely about the upper ends of the canes. An ornamental 


Fie. 5. 


platter rests upon the taut cords, and forms a receptacle for 
cards, 

The canes may be gilded with gold leaf with good effect, 
or a coating of gold paint may be applied. 

Fig. 2 showsa plush stand, which is really a very land- 


Fie. 4—ORNAMENT 


some article of furniture. It consists of two circular pieces 
and one triangular piece of pine boird and three round 
sticks with bentends Rake handles such as are used in hay 


three bamboo caues or walking sticks, bouud together at the | rakes answer well for the legs. 


cover Li screws used in fastening the top tothe legs. The 
plush is drawn down over the edges of the top, and the 


edge afterward covered with a brass strip fastened with 
brass nails. A large ornamental brass nail is placed in each 


AL FIRE SCREEN. 


leg opposite the two shelves. The legs should be covered 
with old gold plush, the top and shelves with maroon o¢ 
garnet plush, 

The stand for the embroidered fire-screen shown in Fig. ? 
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~~ . cawed out of a pine board covered with plush,and 
hasa base balls forming the legs. These 
SOO eie he found in some of the cheap sets of toys for 
balls “s y The vertical standard of the screen is a broom- 
children. ad with plush, and having a brass knob on the 
sick ish it, and a brass hook screwed in the side near 
top to Ss peceive the cord which supports the horizontal 
latter is simply a wooden stair rod which may be 
covered with plush or not as the taste of the maker may 
dictate. 

As to the screen 
ject which can be de: 


wmbroidering 
“the frame of the fire-screen shown in Fig. 4 is made of 


hor’s hoops, two of these forming the frame upon which the 
een is stretched, while a third and fourth are cut up for 
— braces, and the top ornament. The screen may be 
ain and painted or embroidered, or the material may 
» one of the hoops by one of its edges, and be 
weathered in the cenier as shown in the engraving. In eithier 
case the material is fastened to the side of one of the hoops 
after it has been covered on the inner edge and one side with 
plush. The other hoop is. then covered in the same way 
and placed against the first in such a way as to include the 
screen between the two hoops as shown in the sectional 
view, Fig. 5. 
oe eee of plush is then tacked upon the edge of the 
screen so as to cover both hoops. 

The legs, braces, and top ornament of the screen are made 


itself nothing need be said, as it is a sub- 
ult with only by the lady who does the 


legs 
made pl 
be attached t 


Fie. 6.—BOOK RACK. 


of sections of hoops covered with plush, and fastened j 


together with brass screws. 
The book rack shown in perspective in Fig. 6, and in 


partial front elevation in Fig. 7, is made of four black wal- | 


nut stair rods, projecting through wooden end pieces. The 


latter may be made of the same material as the rods, or it | 


may be of any kind of wood covered with velvet or plush. 


ON WASHING GELATINE EMULSION. 
By ENGLAND. 


Tue method I am about to describe is so different to that | 


usually recommended and practiced by many makers of 
emulsion, that [ should be very d-flident about bringing it 
forward; but it has answered so perfectly in my hands, and 
I so much prefer it to all others, that I shall make no apology 
for trespassing on the patience of your readers. 

Ishall presume that the emulsion has been made by any 
of the usual methods, and after boiling and adding the neces- 
sary quantity of gelatine, allowed to cool to (say) 120°. I 
pour it in a flat-bottom glass dish; this may be constructed 
with a sheet of glass, with a wooden frame about an inch 
deep. This dish, when used, may be put on the leveling 
slab used for setting the plates. “In this way the emulsion 
will flow in equal thickness over the bottom, and, when the 
weather is warm, I use a zine box with a cover, sufficiently 
large to allow the dish to be placed in it, resting on pieces 
of metal at the sides, and allowing a space under of three 
or four inches, into which 1 place a few lumps of ice, 
which makes the gelatine set very rapidly. After it is quite 
firm I draw a silver dessert fork across it, cutting the emul- 
uae strips, the width, of course, of the prongs of the 
Ork. 

Now, with a picce of glass about an inch and a half wide, 
take off the emulsion and drop it into a gallon pickle jar. 
The latter must be fitted up in the following way: 
_ Procure a large cork bung which will fit the mouth of 
jar. Pull over, or rather under, the bung a piece of cha- 
mois leather; this will make it fit tight, and keep bits of 
cork from getting in the emulsion. Now make two holes, 
ona put in each a piece of glass tubing about « quarter inch 
ore—one piece to reach to the bottom of the jar, and the 
other about an inch through the cork. Now attach to 
— a piece of red rubber tubing (this is free from sul- 
suppose that the emulsion has been placed 
fixed Kael it course, in the dark room), and the stopper 
th 1. it may now be carried into the light, and one of 

™ rubber tubes attached to the water tap. This tap must 
attached, which should be plugged with cot- 
sateet for the water to filler through. This is very im- 
te as any one may see if they examine the cotton 
ered oe time of using, for it will probably be cov- 
T ith dirt and iron rust. Since adopting this precaution, 


hides 
never had a single re ‘ 
spol, gle batch of emulsion which has given me 


anne Washing may be continued for about twelve hours, 
drain off tt —e small stream to run through, after which 
on a hair — alter, and turn out the contents of the bottle 
sae the oa € to thoroughly drain. This method of wash- 
stanenee atine emulsion may seem very tedious by the long 
may feel ey to describe; but I can assure those who 
Recessary alae to try it, that it is, after they have the 
exten llensils—which are very easy to make or procure 
Stremely simple,—Photo, News, 


TRADE BETWEEN NEW ZEALAND AND THE carriage material, springs, mountings, trimmings, etc. ; shoe- 
UNITED STATES.* makers’ and saddlers’ sewing-machines and silk twist; 
: school books, slates, and apparatus; bookbinders’ cloth, 

THE publication of the government statistics for the year | webbing, etc, Sewing-macbines are admitted free of duty, 
1879, a copy of which has been kindly forwarded to me by | and it is strange that so few come from the United States. 
the inspector of customs at Wellington, enables me to | It is said that they can be made cheaper and better in 
place before you the subjoined information in regard to the | Europe, and landed in Auckland at lower rates than they 
trade and commerce between New Zealand and the United | can be imported direct from the United States. In 1878 the 
States. The total results of the direct trade between the | total value of sewing-machincs imported into New Zealand 
two countries for that year amounted to the sum of|from the United States was only $2,725; in 1879 it was 
$2,380, 146.99. $8,107.75. There was a much larger increase in the year 

The vaiue of the imports from the United States was | 1880, but notwithstanding this increase the value of the im- 
$2.133, 145.24, and the exports were $290,424.08, thus show- | ports of sewing-machines from Great Britain still exceeds 
ing a balance of $1,852,991 15 in favor of the imports. In| that from the United States nearly tenfold. The cost of 
other words, New Zealand buys from the United States | freight upon sewing-machines direct from New York to 
$1,852 991 more than she sells therefor, Of the different | Auckland is from 60 to 70 shillings ($14.59 to $16.99) per 
cities in New Zealand Dunedin appears to take the lead in| ton, while the cost from London is 40 shillings ($9.73) per 
cultivating the trade with the United States. Of the|ton. The duty upon leather is 15 per cent. ad valorem, 
American imports that city receives $774,486.42; Lyttleton, | The value of the imports of leather from Great Britain for 
the port of entry of Christchurch, $655,326.62. Auckland, | the year 1879 was $168,450, while that from the United 
$396,983.16; Wellington, $320,518.34; Nelson, $32.990.68. | States was only $26,172.57; but, small as the latter amount 
The remainder was received at Timauru, Waugamie, New | is, it shows an increase of fully 50 percent over the amount 
Plymouth, Greymouth, Russell, ete. It must be borne in| of the previous year. The superior quality of American sole 
mind that New Zealand isa rich and prosperous colony, | leather is beginning to be appreciated in Europe, and I have 
and that she is fast recovering from the financial depression | reason to believe that it is only a question of tme as to its 
under which she has been laboring for several years past. becoming very generally in use here. 

The customs returns for 1880, although not yet published, | Almost every day we hear of new projects for bringing 
reveal the interesting fact that the exports for the first time | New Zealand and the other Australasian colonies into closer 
in the history of the colony exceed in value the imports. | communication with the United States and Europe. Besides 
the canal across the isthmus at Panama and the Nicaraguan 
canal, there is talk of laying an ocean cable from San Fran- 
cisco to Honolulu, Hawaiian Islands, and from thence to 
New Zealand and New South Wales. Indeed, it is claimed 
that a company has already been organized in the United 
States with the requisite capital for iaying this cable, and 
that work upon it will be commenced at once. 

A French line of steamers will soon ply between Havre 
and these colonies, and a German steamship line is also 
spoken of. The encouragement given the Pacific Mail 
Steamship Company by the United States, the fortnightly 
or weekly mail service by way of Brindisi and the Suez 
Canal, the success of the expositions at Sydney and Mel- 
bourne, the profitable shipments of fresh meat to Europe by 
means of refrigerating machines, the vast increase in the 
number of sheep and cattle, the discovery of the Te Aroha 
gold mines, and many other things which I need not 
pause to mention, all bespeak the growing importance of the 
colonies. 

I learn from various sources, both here and in the United 
States, of renewed efforts being made to foster the trade be- 
tween New Zealand and the United States. There are now 
more vessels on their way from the United States to New 
Zealand than ever before left America in the same length of 
time. The Beatrice Havener arrived at Auckland with a 
valuable cargo of kerosene and rosin a few weeks ago, and 
she is to be followed by the Superior, Mable, Progress, 
Orient, and several other vessels, each containing assorted 
cargoes for this market. 


A NEW AMERICAN SEAPORT PROJECTED. 


A BOLD attempt to develop a new Atlantic seaport is being 
made in the neighborhood of the historic village of Newport 
The subjoined table shows the exports and imports for each | News, on Hampton Roads, at the mouth of James River, 
year since 1873. Virginia. A combination of prominent railway men and 
capitalists have purchased the entire water front for about 
eight miles, and back from the shore about four miles. 
Streets for a new city have been laid out, and a large force 
of men are employed in constructing wharves, railway sta- 
tions, warehouses and other requisites for the terminus of a 
vast railway system, embracing important central, southern, 
and western connections. 
1879.......eccee0. 23,740,492 99 Describing the work projected and in progress by the two 

1880............-. 30,916,010 88 companies interested in this scheme—The Chesapeake and 
Ohio Railroad Company and the Old Dominion Land Com- 

I inclose herewith an abstract of of | pany—a the Llerald sketches as follows the 
American imports into the coiony 0 ew Zealand for the operation at Newport News: 
year 1879. pf comacn the articles imported are machinery, | < Surveys eer ee made and streets have been laid out. 
agricultural implements, locomotives, railway carriages, |The cross streets are numbered up among the thirties, and 
steam-engines, sewing-machines, fact may an to the of 
edge tools, tobacco, cigars, cigarettes, kerosene, linseed | the projeciors. e point has a rounded outline, with a 
oil, wooden ware, furniture, drugs, druggists’ ware, patent | ae quer wath the water ripples — a 
medicines, toilet articles, perfumery, timber, carriages, | stain. The sand is yellow and rather coarse Only a dozen 
carts, watches, clocks, teuel, bone dust, leather, saddlery | yards from the aun the natural depth is sufficient for ves- 
and harness, musical instruments, boots and shoes, doors | sels of 1,000 tons burden, and it increases rapidly in advancing 
and sashes, paints, plated ware, paper hangings, — — nae — ee. The opposite shores are handsome 
canned fruits, vegetables, apples, currants, salmon, Indian | The width of the James here seems over two miles. On the 
corn, barley, seed grass, pe on etc., ete. left lie the Hampton Roads, Newport News being their up- 

It will be seen from this abstract that the value of the! per limit. The Newport News Creek here disembogues, It 
imports of American machinery, exclusive of locomotives, | is a small estuary, capable of floating sloops, barges, and 
railway carriages, ctc., was $284,016.00. There is a steady | canal boats. 
demand for agricultural implements, Deering’s new string| ‘An immense work is progressing at Newport News, about 
and binders, Osborne’s reapers and binders, etc., but the | building the railroad. About the apex of the point, so to 
machines without binders von are principally of English | speak, is constructing an immense wharf which is to serve 
make. Plows and harrows used here are also of English | as the freight and passenger depot. It is 700 feet Jong and 
manufacture. Thisis partly due to the fact that no great | 132 feet wide, and is larger than any one in New York Har- 
effort has been made to familiarize New Zealand farmers | bor. It is solidly built, and has already cost about $800,000, 
with similar articles of American manufacture. There is | It is yet to be covered with a warehouse, waiting rooms, and 
vamsand handles. merican plows were made with | is also in course of construction. is situated about two 
iron handles and beams there would be litle difficulty in in- | hundred yards north of the main pier. The Old Dominion 
troducing them into this market. Steamship Company has obtained the privilege of construct- 

The szents of American houses that have been to see me | ing a wharf for its use, which will be about 80 feet wide and 
are of the opinion that they will have little opposition in | 700 feet long, and will be covered with warehouses, A grain 
pushing the sale of their goods and wares in the future. | pier, equipped with an clevator as large as the great Erie 
They do not regard the tariff as prohibitory; at least no un- | elevator in Jersey City, with a capacity of 1,500,000 bushels 
fair discrimination is made against articles imported from | of grain; a lumber pier, 100 feet by 700 feet, and a second 
the United States. The customs duties of New Zealand | coal pier, 55 feet by 700 feet, are soon to be commenced. 
apply just as well to articles from Great Britain as from| The bulkhead that is now contemplated will extend along 
other countries. With the exception of spirits, cordials, | the James River for half a mile. The distance from pier to 
tobucco, and a few articles upon which duties | be 250 mane by 
are levied, the rates of dutv are 15 per cent. ad valorem 12 eet, in which vessels can be moored while unloading. 

The principal articles that pay free are machinery for| ‘*Theshoreof Newport News rises abruptly from the beach 
agricultural purposes; machinery for boring, brick and tile |in a small bluff about twenty-five feet high, beyond which 
making, mills, }ocms; machinery for wool and hay pressing; | lies a bread and level plateau, the elevation of which gra- 
all materials which may be specially imported for the con- | es pene the east a — about forty 
struction of bridges, wharves, jetties, or patent slips; feet. Its only inequalities are caused by small watercourses 
anvils, anchors, rey ecmmon 4. black faa iron, lamp| which can quickly be filled up. The inclination from the 
posts, plain galvanized sheet iron, plates, rivets, bolts, nuts, | rear of the proposed city to the shore will be very palpable, 
screws, and castings for ships; rod,bolt, bar, hoop, and pig | = extremely gentle, and the drainage will be perfect, The 
iron; printing machinery, presses, type, and printing ink; uff near the water will be ‘graded down,’ and along the 
pumps, and other apparatus for raising water; railway | shore there will be laid out a broad street, where most of the 
plants, and all materials which may be. specially imported future business is likely to be transacted. A small tempo- 
for the construction of railways and tramways; sailcloth, | rary hotel, a store, machine and carpenter shops, and a few 
sailmakers’ seaming and roping twine; sewing machines, laborers’ huts are the only new buildings so far. The area 
organs, harmonicons; furniture for places of public worship; | of the city, so far as planned, will accommodate about ten 

thousand people. Industrial works, it is said, are to be 


erected by the Jand or railroad company, which will give 


Exports. Imports. 
. .$27,303,431 50 $31,411,045 55 
39,525,610 28 
28,630,768 45 
33,604,655 18 
33,936 836 03 
42,610,305 55 
40,747,755 36 
29,988,042 73 


1ST4. 
1875. 28,865,506 15 
27,560,484 76 
80,858,275 23 
1878.... 29,276,005 62 


* Report by Consul G. W. Griffin, of Auckland. 
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employment to about 2,500 men. Among these projects is 
that of a number of iron furnaces, where the ore from the 
mines owned by the company will be treated. Their em- 
yloyes are to be given a chance to purchase small lots of 
and for thetr homes, and money for this purpose will be 
advanced to them by interested capitalists. 

“The advantages of Newport News for a seaport are very 
great. Hampton Roads, on which it is situated, is one of the 
finest harbors in the world, and the only one in the United 
States which can be safely entered without a pilot. There 
is no bar at the entrance to Chesapeake Bay, and a dozen 
navies could ride there abreast. The News is but fifteen 
miles from the open sea, while New York is twenty, Boston 
about fifty, Philadelphia one hundred, and Baltimore one 
hundred and sixty. The Roads are never frozen over nor 
filled with broken ice, and the water close to the shore will 
float the largest vessel ever built. 

“There are twenty-cight feet of water at low tide at the 
wharves, so that vessels may approach them under sail at 
any hour of day or night.” 


KARL REMIGIUS FRESENIUS 


Was born in Frankfort-on-Main, on December 28, 1818. 
When eighteen years of age, he entered upon a pharmaceu 
tical career, attended lectures on chemistry and botany at 
the Senkenberg Institute, and afterward the regular lectures 
on chemistry at the Universities of Bonn and Giessen, At 
the latter place he had the good fortune, in 1841, to become 
Liebig’s assistant, and in 1843 he became Privat-Docent, a 
position which he filled until September, 1845, when he 
accepted a call to the Agricultural Institute at Hof Geisberg, 
near Wiesbaden, as professor of chemistry, physics, and 
technology. Previous to this period, he published a number 
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meyer, now professor in Munich. Without attempting to 
recount the history of this famous institution in detail, suf- 
fice it to say, that it grew from vear to year, so that succes- 
sive enlargements became necessary, and that it was finally 
supplemented by a pharmaceutical school which attracted 
many students, but which was afterward crippled in its use- 
fulness by a failure of proper recognition on the part of the 
authorities after Nassau had been incorporated into Prussia 
in 1866. During 1868, an experimental station for agricul- 
tural chemistry, more especially for enology, was founded 
in connection with the laboratory, and Dr. Fresenius’ 
principal assistant, Prof. C. Neubauer, placed in charge 
thereof, whose name is doubtlessly :amiliar to our readers 
as one of the authors of the well-known handbook of 
| Urinary Analysis. 


During 1862, Dr. Fresenius had begun to publish the 
Zeitachrift fir Analytische Chemie, a journal which has done 
|more for the development of analytical chemistry and the 
exchange of experiences and criticisms on this field than any 
| other publication. 
It is needless to inform our readers that Prof. Fresenius is 
» authority of the first rank in analytical chemistry. His 
| pupils are scattered over the whole civilized world, and not 
a few of them reside among us here. Nor will it be neces- 
sary to recall to the memory of our readers the complete 
titles of his two most important works, bis handbooks of 
Qualitative and Quantitative Analysis, for these have long 
been in their hands, The last-named handbook is at present 
appearing in a new, much improved, condition. Of great 
value and interest are his many published analyses of im- 
portant mineral waters; they are models of painstaking care 
and exactness, from which even advanced chemists can draw 
much profit. 

| Prof. Fresenius at present enjoys the active assistance of 
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of important investigations, and not less than three editions 
of bis ‘‘ Anleitung zur Qualitativen Analyse.” During the 
winter of 1845-6, he delivered a private course of lectures on 
chemistry, illustrated by experiments, before the Duke of 
Nassau, and thereby formed the acquaintance and friend- 
ship of the most influential and prominent persons at the 
court, which circumstance afterward largely contributed to 
the success of his efforts to establish a model school of 
chemistry, The facilities for teaching chemistry at that 
time were generally very meager, except in the laboratories 
of «a few universities; and the want of proper laboratory ac 
commodations was severely felt by Prof. Fresenius, parti- 
cularly as a large demand was made upon him for numerous 
investigations, both by private persons and by officials; 
besides, after the publication of the fourth edition of his 
Qualitative Analysis and the first edition of his Quantitative 
Analysis, it would have been utterly impossible for him to 
continue his investigations and to study new processes and 
methods without ample laboratory facilities. He therefore 
made a proposition to the Government, by which he offered 
to establish a laboratory, equipped with all improvements at 
that ttme available, in a house purchased by himself, if he 
would receive the support of Government by the grant of a 
small annuai subsidy, the payment of a portion of the cost 
of fitting up, and the assignment into his charge of the ap- 
paratus of the technological institute. His propositions | 

| 


having been favorably entertained, Dr. Fresenius at once 
proceeded to execute them, but, before their official sanction | 
could be obtained, the revolution of March, 1848, broke out, 
in consequence of which the ministry was completely 
changed. Nevertheless, a new application made to the new 
ministry was successful, and the promises of their predeces 
sors were redeemed. The laboratory was opened on May 1, 
1848, with five pupils and one assistant, namely, Dr, Erlea- 


his two sons, Dr. Heinrich Fresenius (since 1872), and Dr. 
Wilhelm Fresenius (since 1880), and under their joint care 
the laboratory bids fair to maintain the high reputation 
which it has acquired.—New Remedies. 


GEORGE EDMUND STREET, 

Deata has been very busy among us this year, and busiest 
among our best. The death of George Edmund Street re- 
awakens even more poignantly the emotions of regret and 
— with which William Burges was laid to rest last spring. 
‘rom the attack of paralysis with which he was seized a 
few weeks since, Mr. Street had indeed so far recovered his 
strength that he was enabled to leave the house, and was 
actually preparing to make a journey to Egypt for the 
benefit of his health, when he was again struck down with 
paralysis on Thursday week, and from this attack he never 
rallied, but expired on Sunday night, December 18, 1881, at 
the comparatively early age of 57, at his house in Cavendish 
Place. 
one of the most active and conscientious, as he was certainly 
the ablest, exponent of Gothic architecture and art of the 
present generation, His death, moreover, leaves a void in 
the ranks of the profession, not only in this country but on 
the Continent and in America. Mr. Strect was as well 
known in Paris and in Rome as in England, and had won 
a distinguished reputation among architects and artists in 
the United States, and the expression of the esteem in which 
he was held by his foreign brethren was emphasized by many 
marks of personal regard. 

Mr. Street was born at Woodford, in Essex, in 1824, where 
his father, Mr. Thomas Street, lived, who was the bead of a 
firm of London solicitors. Receiving his education at the 


| menced his professional education at Winchester, andy 
came a pupil of Mr. Owen B. Carter, an architect of 

| than local reputation, and well known as a skillful drayoty. 
}man, with whom he remained three years. In Apprij Ts 
Mr. Street entered the office of the late Sir G. Gilbert gq 
where he remained till 1849, when he went to Wanta ~ 
'commenced practice for himself. At this place he formed 
jan intimate friendship with the rector, the Rey, DP. Butler, 
In the year 1852, having been appointed diocesan archites 
| he went to live in Oxford, and in the same year married) 
| first wife, Mariquita, the daughter of Robert Proctor Es ~ 
Gey’s House, near Maidenhead, the issue of Which 

riage is his only son, Mr. Arthur Edmund Street, who wy» 
| born in 1855, and has been lately with his father, ang in 
taken an active part iv his business. The appointmey 
| to the office of diocesan architect was obtained through the 
| friendship of the late Bishop Wilberforce, who quickly per. 
ceived the ability and earnestness of the young architey 
| who was, moreover, a staunch churchman. Mr. Street ean, 
|to London in 1856, and first began to practice at 33 Mon. 
tague Place, after which he moved to 51 Russell Square 
| where he practiced till 1870, in which year he removed to jj 
last residence in Cavendish Place. Mr. Street, having bog 
| left a widower in 1874, on January 7, 1876, married Jeg, 
|Mary Anne, daughter of Mr. William Holland, who met 
| with her fatal illness while on a visit to Rome, and died in 
| London only two months after the marriage. 

Mr. Street held the appointment of diocesan architect pq 
only of Oxford but to the dioceses of York, Oxford, Win 
| chester, and Salisbury. His comparatively short career hy 
| been one of almost unparalleled activity, only equaled jy, 
| deed by that of his illustrious predecessor, Sir Gilbert Seo 
He was a great traveler. 

His draughtsmanship was unrivaled, and the rapidity gg 
accuracy with which he could sketch out working deta 
for his numerous works on the spur of the moment, ay 
without the aid of instruments, was remarkable. It is wey 
known that something like 3,000 working drawings wep 
prepared by his own hand for the new Courts of Justig 
and that he bad lately furnished details for this great wor 
which has practically completed his labors in conneectigg 
with that undertaking. He knew personally most of the 
celebrated buildings in Europe; few of them had not at oy 
time or another been sketched by him, and he lost no op 
portunity of recording the results of his labors. He seemej 
never to tire of taking the front in any movement or em. 
troversy which promised to belp the cause of art in ayy 
manner. It was, however, his work as a practical archited 
which has brought bis name into world-wide repute, He 
erected dwellings in every county in England, in Scotland 
and in Ireland, as well as in many European cities. His 
earliest work was in Cornwall—viz., at Biscovey and othe 
parts of the county, and at Hadley Church, in Essex (cim 
1844). An an ecclesiastical architect he attained, after Sir 
Gilbert Scott, the foremost position and the widest practice 
ever held probably by one architect in any age or country 
We can only name here a few of his most noteworthy new 
churches, appending below a more complete list. Among 
them are Kingstone Church, Dorset—built in marble fo 
Lord Eldon; St. Mary Magdalene, Paddington; Toddington 
Church; St. Saviour’s, Eastbourne; St. John’s, Torquay; All 
Saints’, Clifton; St. John the Divine, Kennington; St. Jame 
the Less, Garden Street; the Garrison Church, at Porte 
mouth; and St. Margaret’s, Liverpool. Among the numerow 
restorations and additions to churches, we may name Christ 
Church and Synod Hall, Dublin, new nave and westem 
towers of Bristol Cathedral; Kildare Cathedral; the south 
transept of York Minster; St. Luke’s, Lower Norwood; & 
Peter’s Mancroft, Norwich—now in progress; St. Peter’, 
Bournemouth; Salisbury Cathedral; St. George’s, Blooms 
bury; Wellington Barrack Chapel—a wonderful transforms 
tion, as pointed out by Mr. Arthur W. Blomtield—as note 
worthy examples of his skill as a restorer. Of churebe 
abroad, may be mentioned two in Rome—one for the 
English and one for the Americans; one in Paris; th 
Memorial Church in Constantinople, besides English 
churches at Genoa, Lausanne, Vesay, Mirren, ete. A very 
unique series of about a dozen churches was designed ly 
Mr. Street in Yorkshire for one client, Sir Tatton Sykes. 

Among houses and other buildings we must particularly 
mention Dunecht House and chapel for Lord Crawford and 
Balcarres; St. Margaret’s Convent, East Grinstead; Holm 
dale, near Dorking; Dundee House of Mercy; Haddo Hous, 
additions and chapels; Cuddesdon, Theological College 
Longmead, Bishopstoke, school buildings at Uppingham 
and at Marlborough; house in Cadogan Square, private 
chapels, Grwych Castle, and at Luton Hoo, His last and 
greatest work, the Royal Courts of Justice (to which be was 
appointed architect in 1868), is the one on whici his repuls 
tion will mainly rest, and it is some satisfaction to know 
that the building is practically complete, and that the draw 
ings which Mr. Street has left behind him will enable every 
detail to be finished in its integrity. Mr. Street's reputatios 
as we have said, was as great abroad as at homie, as the 
honors and distinctions won by him prove. One of the 
earlier competitions (1855-6) in which he engaged was thal 
|for the cathedral at Lille, in which he won the secon 
premium, the first going to Messrs. W. Burges and I 
Clutton, How the work and the premiated designs wet 
ultimately handed over to a local competitor, who occupied 
a low place in the contest, we recounted iu April last in ow 
memoir of Mr. Burges. 

We have not named one building in our list which deserv® 
;more than casual notice, as it stands quite distinct n® 
| character and design. It is the beautiful little church ereciét 
| at Holmbury, Surrey, at his own cost, and which was Cor 
| secrated and presented to the parish in 1879, and near w hich 
| Mr. Street had built his country house. ** The church,” ® 
| remarked, in alluding to his gift, ‘‘ has been so constants 
\friend to me, that a crowning des:re of my life was e@ 
|something for it in return.” He had, indeed, throughot 
his life been a consistent and earnest churchman. For maty 
|years he was a member of the congregation, and, inde, 
| the churchwarden, of All Saints’, Margaret Street, the valued 


It is almost needless to say that bis death removes | and trusted friend of the late Mr. Richards, and of bis sue 


cessor, Mr. Berdmore Compton. He was also, up 10 the 
|time of his death, on the council of the English Churel 
| Union. He was also, throughout his life, a devoted ecclesie 
logical student, and spent much of his time in the designlig 
| of metal-work and ecclesiastical furniture. [n every instane 
| which we have seev, he has shown, not only a thorouga 
| acquaintance with the styles he designed in, but the te 
| Spirit and feeling of the artist. 

| The distinctions which were awarded to Mr. Street weft 
‘numerous, In 1859 he became Fellow of the Institue; in 1% 
| he was elected an Associate of the Royal Academy; and | 
| 1871 became R.A., and also occupied the bigh 
| Treasurer. in succession to Mr. Edward M. Barry. He ¥*#* 


Collegiate Schooi at Camberwell, in March, 1841, he com- | elected Presideat of the Institute this year; he was 
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clurer on a | 

we hs had no equal of late years, and his election to the 


Chair of Architecture was a well-paid tribute to his ability. 
We need not here say much of the thoroughness, learning, 

j earnestness shown In the course of lectures he gave at 
—~ Academy, Which were reported in full by us at the time. 
oe were masterpleces of teaching, clear and incisive in 
tvle, and though they clearly expressed the author's pre- 
re ces they showed him to be an accomplished student of 
aa great schools of art, and one who could sympathize with 
Classic as well as Gothic design. The preliminary lecture 
y excellent in its enunciation of sound principle 
and the thoroughly good advice it gave to the student of 
architecture, and We may express a hope that the few lectures 
delivered by him will be published in due course, 

Mr. Street was the author of several important works, 
The “Brick and Marble Architecture of North Italy, in 4 
Middle Ages,” 1855, was a work which followed a . 


was especial 


Ruskin’s celebrated book on the Stones of Venice, and was | 


written When its author’s impressions of Italian Gothic were 
strong and vivid, and the influence of the style may be seen 
in many of the earlier works of the author, as at St. James’, 
Westminster. 

The Dean of Westminster bas, in accordance with the 
prayer of the council of the Institute, supported by Sir 
Frederick Leighton, P.R.A., sanctioned the interment of the 
remains in Westminster Abbey.—Building News. 


SOME OF THE UNDEVELOPED MINERAL RE- 
SOURCES OF NORTH CAROLINA. 


Tne North Carolina Mineral Exhibits at the cotton fair 
have led the Atlanta correspondent of the World to describe 
at considerable length the indications of undeveloped 
mineral wealth already obvious in that State. The Atlanta 
enecimens are from the southwestern part of the State, and 
were collected by agents of the Richmond and Danville 
Railroad Company, to advertise the region penetrated by ex- 
tensions of the road. Very little accurate information is to 
be had with respect to the minerals of the region repre- 
sented. The best informed student of the country is Mr. 
0, W. Smith, geologist, of Franklin, N. C., and he has only 
such statistics as he has personally gathered. The census 
returns cover only the mining properties that are worked, 
and yet the reported capital invested in mining in North 
Carolina is greater than in any other State except Colorado. 
The extension of the Richmond and Danville Railroad sys- 
tem from Asheville, N. C., now in course of construction, 
that has Chattanooga, Tenn., for its objective point, will 
open the counties of Yancey, Buncombe, Jackson, Swain, 
Macon, and Cherokee. In this section, there is every reason 
to believe, lie the richest mineral deposits on the continent. 
The belief is very generally expressed by men who have in- 
vestigated the subject somewhat that the mining region of 
which this section is the center is much richer than the 
Rocky Mountains and the Pacific seaboard. 


UNWORKED MINERAL DEPOSITS. 
Even in the counties of North Carolina that are further 


minerals can only be mentioned. 
PRECIOUS STONES, 


Mr. Stephenson, a kind, childless old gentleman in Western 
Carolina, has amused himself collecting precious stones, a 
| cabinet of which he has lent to be exhibited here. This and 
Mr. Smith’s cabinet of stones are sufficient to cause a mining 
rage that may surpass the California madness of thirty vears 
|ago. There are rubies, sapphires, perfectly colored amethysts, 
yellow and rose garnets, beryls, and the already famous hid- 
denites. 
counties, except the hiddenite, which has been found only in 
| Alexander County. It is said that Mr. Stephenson years 
ago discovered this stone, but did not know its value. Mr. 
Hidden played the old game of Americus Vespucius. The 
hiddenite is an emerald, and has become famous mainly as 
a curiosity. A few have been sold for as much as $100 a 
jearat. The yield of precious stones in North Carolina bas 
| thus far been mainly a sensation, but lapidists have placed 
| high values on some that have been found. What may come 
of it, of course, remains to be seen. 
ja box of dust that he claims contains miniature diamonds, 
|and he is confident that diamonds will yet be found, most 
likely in Alexander County, This entirely unexplored region 
is only one of a dozen or more sections of the South that 

await development. 


PROCEEDINGS OF THE LONDON CHEMICAL 
SOCIETY, Taurspay, NoveMBER 3, 1881. 


Dr. Gripert, F.R.S., Vice-President, in the Chair. 


|ON CITRACONIC AND MESACONIC ETHERS, AND MALEIC AND 
FUMARIC 


By W. H. Perkin. 


Ir has been shown (Journ. Chem. Soe., 1831, 409) that the 
differences existing between a@ and f coumaric acids are 
| comparable to those between maleic and fumaric, and again 
between citraconic and mesaconic acids. Petri has pointed 
}out a fresh point of resemblance between the two latter 
| acids, and has found that as a-methyl-coumaric acid when 
| distilled with phosphoric chloride yields the chloride of the 
|8 acid, so citraconic acid yields the chloride of mesaconic 
lacid. A considerable divergence exists in the boiling-points, 
for, while the ethers of the a-coumuaric acid boil at lower 
temperatures than those of the 8 acid, the ethers of maleic 
and citraconic acids boil at higher temperatures than those 
of fumaric and mesaconic acids, The author thought it de- 
sirable to compare some other physical properties. The 
methylic ethers of citraconic and mesaconic acids were first 
selected. The details of their preparation are given in the 
paper. The results obtained were: 


methylic mesaconate boils at 205°, sp. gr. 1°1254, mag. rot. 
power 1°154. The ethylic ethers gave: ethylic citraconate 
boils 231°75°, sp. gr. 1050, mag. ret. power 1°121; ethylic 
mesaconate boils 228°, sp. gr. 1°051, mag. rot. power 1°168. 


These stones are found in Jackson and Yancey | 


Mr. Smith has at Atlanta | 


Methylic citraconate | ceed. 
|boils at 212°, sp. gr. 1°1168, magnetic rotary power 1°064;| rently simple reaction seems to be in reality very complex, 


east, through which there have for years been railroads, great | Dr. Gladstone has determined the refractive indices, and finds 
quantities of minerals are yet unworked. The Dan River | the mesaconate in both cases more dispersive than the citra- 
coal in Rockingham County is very fine, and there are great |conate. The author endeavored to prepare from fumaric 
quantities of it. Yet nobody knows how much, and it is|acid an anhydride other than maleic acid, by the action of 
not worked. The magnetic iron ores, a belt of which runs | fumaric chloride on argentic oxalate, on argentic fumarate, 
from South Carolina diagonally through North Carolina into | on argentic carbonate, and by the action of acetylic chloride | 
Virginia, are much more valuble than the coal, and only an|in the presence of acetic acid on fumaric acid, but ip all 

insignificant part of this probably exhaustless deposit has | these reactions maleic anhydride was alone obtained. So that 

ever been touched, Mr. J. J. Newman, of Mitchel County, | it appeurs that there is but one anhydride for maleic and 

owns 64,640 acres of land in which there is ore, nobody | fumaric acids, one anhydride for citraconic and mesaconic | 
knows how much, which yields 68 per cent. iron. The well- | acids, and one anhydride for a and 4 coumaric acids. The | 
known Conrad Hill Mine in Davidson County, yields an ore | author then discusses the cause of the isomerism of these 

from which st-cl is made as readily, it is claimed, as from | acids, and concludes that in the conversion of maleic | 
any ore in the worid. Cabinet specimens of this have here- | acid, etc., into the corresponding isomerides, a contraction. 
tofore usually been brought from Greenland. In Orange | of the molecule takes place, attended with greater stability | 
County, near the middle of the State, a shaft has recently | and diminished solubility. This conclusion is borne out by | 
been sunk from which an ore is dug that yields 61°24 per | an examination of the aniline salts. The author then gives 

cent. iron. Three years ago the property was bought for | an account of a process for the direct preparation of maleic 

$5,000. Now it is valued at nearly twenty times the amount | anbydride from malic acid, By heating malic acid with an 

paid for it. Heretofore goid has been more profitably jexcess of acetylic chloride in a watef-bath, a transparent | 
mined in North Carolina than any other metal, and the | gummy fluid was obtained, which, on distillation, yielded a | 
production of gold is still on the increase. But it is thought | large quantity of pure maleic anhydride; the yield was from | 
(it must be remembered that there are yet no statistics) that | 40 to 48 per cent. 
copper mining is more profitable than gold mining. There| Mr. M. M. P. Muir then communicated several papers. The | 
are specimens of gold and copper ores here, an analysis of | first was 


whieh shows as follows: Gold ore from one shaft of the } 


Conrad Hill Mine yields $120 per ton, from another $200, |ON THE ACTION OF POTASSIUM CYANIDE ON BISMUTHOUS 
tom the same mine a rich yield of copper is got, the 
richest, it is claimed, in America. From Ore Knob Mine in 
Ashe County a number of charcoal-refined copper ingots 
have been brought, which‘command the highest price in the 
wren There is a specimen of gold ore from Rowan 
Sunty which is worth $400 per ton. At one place in 


By the above action Boedeker obtained a reddish brown | 
salt, to which he gave the formula Bi,O,2H,O. In a pre- 
vious paper the author prepared this puce colored body, and | 
|eame to the conclusion that it contained no water when | 
Cherokee ( | dried at 150°, and that its composition was Bi,O;. Subse- 
all fon “t ounty, limonite, manganese, and magnetic ore are | quent and more careful testing of this substance has con- 
a in quantities on one small tract of land. There are vinced the author that it contains Smee and that its | 
may copper mines in Jackson County. In Randolph f rmula is Bi,(CN \cOys, Or, perhaps, 2 i(CN).5Bi,O.. This | 
mp y an ore is found that yields $46 51 of gold and $4.78 | bismuth oxycyanide when dried at 140° to 150° is a reddish-| 
$1 oor - ton; in Meck lenberg County $98 of gold and | brown solid, somew hat resembling lead dioxide; it dissolves | 
vields $506 my per ton; another in the same county that | in hot strong nitric or sulphuric acid, producing dark red | 
ge of gold and $6.52 of silver per ton. The | liquids. The author gives details as to the formation and 
ieee n told Hill Gold Mine is now worked 750 feet | reactions of this substance. By the action of hot concen- 
to $350 ° surface, and yields ore that commands from $40 | trated aqueous potash on the oxycyanide Bi,O, is formed. | 
Comte There are seventeen gold mines in Rowan} This compound, which the author designates bismutho- | 

y, ore from some of which is worth $400 per ton. hypobismuthic oxide, is heavy, dark gray: and crystalline; 
ASBES i it undergoes no alteration when exposed to air and light; 
ihe ESTOS, SOAPSTONE, AND MICA dissolves readily in strong hot nitric acid, forming a purple 
from North liquid. 
Its infancy. 
asbestos of ve 


per cent. of the mica used in America comes 
arolina, and yet the business of mining it is in 
In these western counties large quantities of 
i ry good fiber are found. Soapstone is quarried 
S€ quantities in Guildford, Davidson, and Swain 


ON THE ATOMIC WEIGHT OF BISMUTH. 
By M. M. P. Murr. 


counties, It has 1 avid Dumas, by the determination of the chlorine in bismuth- 
shipped to Mas won een hauled 10 miles in wagons to be | ous chloride, found the atomic weight of bismuth to be 
County 900 = vusetts, B. here is a vein of kaolin in Macon | 210-44. Schneider, by converting known weights of bis- | 
other counties Ge and 25 feet thick, Itis found also in |muth into the nitrate, igniting, and weighing the oxide, 
counties, "These ‘hrome is found in Jackson and _ Yancey | came to the number 208-005. Re-calculating these numbers | 
aie oll oe metals point to an enormous new industry | with the more recent atomic weights, we have Dumas’s at. | 
Materials, T} al of porcelain, perhaps within reach of the | wt. 209°86, Schneider’s at. wt. 207°5. The author has for) 
Macon Co 4 “iscovery of vast quantities of corundum in |some time been engaged in revising the atomic weight of | 

unity has already resulted in at least one large | bismuth, but.states that his results so far are more negative | 


fe 
ortune. The owner of a iract of land on which corundum | than positive. He gives some results in the present paper 


ADDITIONAL OBSERVATIONS ON THE HALOGEN SALTS OF 


BISMUTH, 
By M. M. P. Mum, 


The author has studied the effect of varying strengths of 
| the haloid acids on Bi,Os. The reactions with the various 
}acids resemble each other, but the actions with hydriodic 
and hydrofluoric acids are modified by the greater insolubility 
and stability toward water of the bismuthous iodide aud 
fluoride, so that very dilute hydiiodic acid must be used to 
insure the formation of BiOIl, while the Bi,O, must be boiled 
with HF to transform all the bismuthous oxide into the oxy- 
fluoride; probably. also, the formation of double salts, 
BiF,,3HF and 2HF. modifies the reaction. 


| NOTE ON THE ACTION OF SULPHURIC ACID ON ZINC AND TIN, 
By M. M. P. Murr and C. E. Rosas. 


Strong sulphuric acid, 711,.80,4-2H,0, exerts no action on 
|zine until a high temperature is reached, when SO, is 
| evolved, and some sulphur separates; more dilute (7 : 4) acts 
similarly with acid still more dilute (1 : 1) no SO, is pro- 
| duced, but H,8 is evolved with the separation of sulphur. 
With wenker acids the action begins at a lower temperature, 
and hydrogen is the chief product of the reaction. Traces of 
sulphureted hydrogen also come off, but no SO, and no 8, 
The action of strong sulphuric on tin at ordinary tempera- 
tures is very slight, SO, being evolved and a little sulpbur; 
as the temperature rises the action increases, and H,S begins 
|to appear. With acid 1 : 1 (molecules) H,8 is evolved at a 
| lower temperature, and at 120° H, 11.8, and 8 are 
| formed simultaneously; more dilute acids nave but litile 
action until the boiling-point is reached, when H and H,8 
are evolved; with H,SO, : TH,O, H alone is formed. 


ON THE VOLUMETRIC ESTIMATION OF BISMUTH IN THE FORM 
OF OXALATE, 


By M. M. P. Mur and C. E. Ross. 


This is a modification of the process of Von Reiss (Berichte, 
14, 1172) to adapt it for volumetric purposes. The reaction is 


|The bismuth oxide is dissolved in a minimum quantity of 
| nitric acid, the solution freed from excess of nitric acid by 
| evaporation, and a large excess of acetic acid added. An ex- 
| cess of standard potassium oxalate is added in a measuring 
flask and the double oxalate of bismuth and potassiura 
allowed to settle. An aliquot portion of the clear solution 
is drawn off and titrated with permanganate. 


NOTE ON THE INFLUENCE OF WATER ON THE REACTION BE- 
TWEEN POTASSIUM IODIDE AND CHLORINE. 
By M. M. P. Murr and R. 

This action is carefully studied, and also the effect of 


suddenly arresting the action, and then allowing it to pro- 
Jurves and tables accompany the paper. ‘This appa- 


LABORATORY NOTES. 
By M. M. P. Murr. 


a, A lecture experiment showing the effect of (a) time, (0) 
temperature, (¢) mass was exhibited by the author. Three 
beukers, containing respectively 100 c.c. of cold water, 100 
c.c. of water at 90° to 100°, and 400 ¢.c. of cold water, are 
placed on a white surface; to each a few drops of a solution 
of Bil, in HI are added. In the first beaker brown Bil, is 
precipitated; in the second, red crystalline BiOT; in the 
third, a smaller quantity of BiOI, The brown Bil, in the 
first is slowly converted into BiOI, but the reverse change 
can be produced by pouring some stroug HI. 

+. The solution of manganese dioxide and manganese ores 
in hydrochloric acid. The author has confirmed the obser- 
vation of Pickering (Chem. Soe. Jour., 1880, 128) that 
potassium iodide facilitates this solution, The rapidity of 
the action was doubled by adding an excess of KI. 

c. A new method of detecting tin in the presence of anti- 
mony. The stannic salt is reduced to stannous by boiling 
with copper turnings for ten minutes, after dissolving 
the mixed sulphides in strong hydrochloric acid. The 
stannous chloride is recognized by the reaction with mercuric 
chloride. 

d. To detect the haloid acids in presence of nitrous and 
| nitric acids. Test for HI by CS, and N.O,; if present 
remove by adding to neutral liquid Cu8O,+FeS0O, and 
filtration; boil filtrate with KHO to precipitate Cu and Fe, 
filter, and test as under: 

Test for HBr by CS, aud Cl water; if present, remove by 


NITRATE. }adding H,SO,, and then KMnO,, until purple; boil ten 
| minutes; filter, test filtrate for HCl by AgNOs. 


Test for HNO, by adding acetic acid and FeSO,; if 
present remove by adding to a fresh portion much solid 
AmCl, and evaporating till liquid is thick; dilute, and test 
for HNO, by FeSO,. 

Test for HCIO by adding one drop of indigo solution, and 
then dilute HCI until acid; do not warm. Instant decoloriza- 
tion indicates HCIO; slow bleaching, with evolution of red 
fumes, is due to HNO, Remove HClO by boiling with 
H,.SO, until Cl is no longer evolved; cool, add indigo solu- 
tion and H,SO,; bleaching indicates HCIOs. 

Mr. Warington suggested the addition of a little urea to 
get rid of any nitrites; on boiling for two minutes all nitrites 
would be decomposed, while the nitrates would be practically 
untouched. 

ON SUBERONE. 


By R. 8. Dave and C. ScHoRLEMMER. 


The work in this paper, so the authors state, was carried 
out by Dr. A. Spiegel, the authors only furnishing the ma- 
terial. The object of the investigation was to establish 
the constitution of suberone. Suherone, C,H,,CO, was 
combined with hydrocyanic acid, yielding the cyanbydrin, 
C,H,.(HO\CN. By the action of hydrochloric acid the 


body C;H,(HO)CO,.H was formed; this was subse- 
quently transformed successively into C,H,.Cl,CO,H, 
C,H,,CO.H,C,H,,CO,H. This last substance, suberan- 


carboxylic acid, was boiled with nitric acid, when a bibasic 
acid, having the formula C.H,.0, or C.H,,0., was ob 
tained; further examination had to be postponed, on 
account of the want of a further supply of the expensive 
suberone. 
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~ tow of the Society of Antiquaries; he was a member of | sand is found hauls it sixty miles in wagons to the railroad, | obtained by the analysis of bismuthous chloride: determin. : 
Fellow aie and Royal Academy of Fine Arts at Vienna, | and finds it so protitable that be persistently refuses to send | ing the chloride volumetrically (full details of the method are j 
the 7: sieht of the Legion of Honor, besides a number of | specimens to geologists or to hint to the world what his in-| given), he obtained a mean number 211°58; gravimetric 
and a aotlen It is not probably out of the remembrance | come is. A specimen of paint is exhibited from Cherokee | analysis indicated 209735; mean 210-46. The differénces be “3 
Bm other sot shat _on the refusal of Mr. John Ruskin, on | County which is supposed to have a good commercial value. | tween the various numbers are, however, too considerable, e 
Marble, of course, there is without limit in Swain, Macon, | and the author hopes to obtain better results by the synthesis ; 
and Cherokee counties. The mountains of marble that have | of bismuthous iodide. 
been pierced from Tennessee, Georgia, and North Carolina 
must contain enough stone to supply the world henceforth. 
Yet quarries can now be bought in many places as cheap 
as other land. Lead, feldspar, plumbago, pyrites, and other “ie 
noved to bis 
having bee, 
arried Jennie q 
= 
q 
: 
ig 


5076 


ON SULPHONIC ACIDS DERIVED FROM ISODINAPHTHYL. 
By Watson Surry and TAKAMATSU 


The authors have prepared and investigated the fi Mowing | 


bodies: Dinaphthyl di-beta monosulphonic acid, 


C,,H,30,0H, its calcium and barium salts; aiso barium | formation of potassium perchlor:te. 


di-beta-dinaphthyldisulphonate— 
C,oH.SO; 


an isomeride, and the lead salt of this acid. The lead salt 
of di-beta-dinaphthy|-tetra-sulphonic acid was also prepared. 


ON PHENYLNAPHUTHALEN. 
By Watson und T. Takamatsu. 


The chief object of the authors was to increase the yield 
of this body, which is obtained by exposing a mixture of 
bromobenzene and naphthalene to a bigh temperature (Ber., 
xii,, 1396, 2049. The authors give an account of their im- 
proved process. The phenyliraphthalene was obtained in 
beautifully white plates, melting at 101° to 102). A vapor 
density determination gave 7°08, 

ON DIMETHYLMALONIC ACID AND DIMETHYLBAKBITURIC 
ACID. 
By L. T, THorne. 

By the action of methylic iodide on the di-silver derivative 
of barbituric acid, Conrad and Guthzeit obtained a dimethyl- 
barbiturie acid, which, on saponification with potassic 
hydrate, ete., yielded dimethylmalonic acid, fusing at 185 
Maurkownikoff, however, who first prepared this acid by the 
action of potassic cyanide on bromiso butyric acid, and 
decomposing the resulting product with HCI, gives its fusing- 
point as 170. To explain this discrepancy the author has 
prepared dimethylmalonic acid by saponifying ethylic 
dimethylmalonate with caustic potash, ete. The xacid so 
prepared fused constantly at 186°, but sublimes before 
fusion. The author prepared the zine salt which crystallizes 
with one molecule of water, It is clear, therefore, that the 
acid obtained by Markownikolf could not have been pure. 
To remove all doubt the author prepared some dimethyl 
barbituric acid by the action of dimethylmalonic acid and 
urea. The acid so obtained agrees in all respects with that 
described by Conrad and Guthzeit. The first two hydrogen 
atoms substituted in barbituric acid in the formation of its 
salts are undoubtedly those contained in the CH, group of 
the malonyl radical, and not those attached to the two 
nitrogen atoms. 


SPECIFIC HEATS AND THE HEAT PRODUCED 
BY THE DILUTION OF PERCHLORIC ACID. 
By M. BerTHevor, 

I. Tre following are some of the data which were deter- 
mined by me in the course of my investigations on per- 
chloric acid. 

The molecular specific heats of the solution of this acid 
between 40° and 15° may be represented by the following 


empirical formula, which may be applied, since » = 6, to 
solutions of HClO, + nH,0: 
273°8 
C= 18a2—23 4+ —— 
n Ne 


The experimental results were as follows: 


Specific Heat for the 
Unity of Weight 


Composition. Molecular Heat. 


+ found, calculated, nH,O+ 
0501 05005 226 
10°83 0-572 171 
19-18 06705 «0-669 105 


Il. The amount of heat of dilution was measured on the 
following liquids: 

Total Dilution up to Progressive Dilution by the 
1.200 H,O wmidition of 
Heat Disengaged. Quantity of Meat Disengaged 

H,O = vn’ (liquid state), 


Composition, 
HClO, + 


n= O(pure acid 
liquid).. +203 at13° n’= 2 .......486 
n= 22(do. crys- 


tallized). + 7°72 at18° 
do. liquid. 
(after the 


curve)... +11°7 at18° n’= 2........4-6°4 
TH 
n= 4(after the 

curve)... + 53 at18° n’= 217...... +41 
+ 4°36 at21° x +4+1°345 
n 6°17. n +0°63 
n= 9893 + O60 2°18 at 184°+-0°29 
n= 1048 + O89 64 +0°285 
n + 0048 atid’ —O0-144 
n — 0237 n=100 atl4 0-068 
== OO n =200 ati4 0-025 


The results from the second column (7. ¢., total dilution) 
may be represented by a curve having the form of a hyper- 
bola. Starting from the most concentrated acid, up to where 
n=4, the curve almost conforms with its tangent, then from 
m= 6 ton = 19, it diverges very rapidly. At that portion 
of the curve where the quantities of water which have been 
added increase in an arithmetical progression, the quantity of 
heat given off diminishes in a geometrical progression; a 
relation which is quite general and which has already been 
found in many other cases.* As x approaches 20, the liquid 
assumes such a condition that any addition of water will 
produce an absorption of heat, at first very noticeable and 
then diminishing. The curve cuts the axis of 2 when the 
nm = 19°7, passing beneath it, and then approaches it asympto- 
tically as the degree of dilution increases, 

This singular formation of the curve of hydration is not 
peculiar to perchloric acid. I have previously noticed and 
discussed it in the case of nitric acid, soda, and others, It be- 
comes constant at about 13°; but the temperature so affects 
it, that at a little below 20°, all dilution yields to the 
action of the heat, as I have proved. Ido not consider it 
necessury to return to the considerations which I have 
already demonstrated, concerning this subject, especially in 
regard to the relations which exist between variations of the 
curve of hydration with that of the temperature and the 
specific molecular heats.|—Comptes Rendus, xciii., 291 
Issl 


* Exsai de Mecanique Chimique, vol. pp. 403, 404, 
+ Idem, vol, i,, p. 520-2, and 399 to 401, 


’ | which they have been exposed. 
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|ON THE HEAT RESULTING FROM THE 
TION OF POTASSIUM PERCHLORATE. 
By MM. Berruevor and VIELLE. 


| We have determined the amount of heat produced by the 
The latter was mixed 
in an exactly equivalent proportion with a combustible sub- 
stance, self-explosive, such as the potassium picrate or the 
/ammonium picrate, and therefore susceptible of producing an 
| instantaneous reaction, Another portion of this substance 
i. e., the picrates) was burned in free oxygen, and the differ- 
lence between the two quantities of heat measured repre- 
sents the excess of heat developed by the reaction of the 
| free oxygen over that produced by the combined oxygen, 
| that is to say, the heat (absorbed or disengaged) by the de- 
|composition of potassium perchlorate in free oxygen and 
potassium chloride is represented by the following equation: 
KCIO, (solid) KCIO (solid) This quantity was 


FORMA-| ferent s 


Frprvary 4, 1889 


ubstances or samples of the same substaneps 

| viously heated at different temperatures. a 
| The following are methods for preparing some Of these 
| pyrophores: 


BARIUM SULPHIDE. ; 


| 
Finely powdered barium sulphate, free from jpop 
formed into balls with gum tragacanth; the balls are dria 
at a moderate temperature, then placed in a crucible wig, , 
| luted cover, and kept at a red heat for an hour. They 
| then allowed to cool slowly, and while still warm ATE trang 
ferred tu glass stoppered bottles. 


A better light is developed from the following charge: 


} Barium sulphate (C. parts, 
| Magnesium carbonate (C. P.)............. 1 pai 
Gum 


the result of two experimental tests; except that it was inde-| This is heated in the crucible as before described. 


pendent of the heats of combustion of the carbon, hydrogen, | 
potassium, ete. 

After each experiment the weight of the potassium-chlo- 
ride formed was verified (by transformation into silver 
chloride) and the results agreed to within 0°025 with the} 
complete decomposition of the perchlorate. On the other | 


STRONTIUM SULPHIDE. 


Strontium sulphate (C. P.................22 parts, 
Sulphur (CO. 1 


hand, the combustion of the picrates, which at first was con. | Proceed as before. 


ducted in an atmosphere of nitrogen, showed a deficit of the | 


carbonic dioxide: a deficit which was represented by fuee | 
A | 
carbon and carbon monoxide, Hence it was thoucht best to | 


CALCIUM SULPHIDE.—(CANTON’S PHOSPHORUS.) 


Calcine clean oyster shells to whiteness in a crucible, sepg 


conduct the experiments in an atmosphere of oxygen, in| fate the clearer portions, reduce these to u fine powder, anf 


which the combustion was completcly effected, as we after- | 
wards proved, by the determination of the carbon dioxide. 
Three series of experiments were performed—with the po- 
tassium picrate, with the ammonium picrate, and with picric 
acid itself; but only the two first series gave satisfactory re- 
sults. The combustion of the picric acid was never complete, 
probably on account of a slight volatilization of that body. 
The results obtained from the burning of potassium picrate, | 
one portion in free oxygen and the other part by the per- | 
chlorate, differed by 8°6 calories; the numbers obtained from | 
the ammonium picrate by 6-5 cal ; results which were suffici- 
ently concordant as it was possible to hope for, since they | 
represent differences between much greater numbers. We, | 
therefore, adopted the average — -7°5 cal., as corresponding to 
the reaction, KCIO, (solid) = KCI (solid) 4+ O, (gas). This 
decomposition, performed at ordinary temperature, there 
fore, represents an absorption of heat contrary to the similar 
action arrived at by the decomposition cf potassium chilor- | 
ate, which disengages +-11°0 cal. 

According to the elements, it is easy to calculate the heat 
produced by the formation of potassium perchlorate, by 
accepting that of potassium chloride as determined by M. 
Thomsen, 

K + Cl = KCI solid yields +105°0 cal. hence, Cl + 
O, + K = KCI0, solid yields +-112°5 eal. | 

A corresponding fraction of oxygen becomes fr -d on} 
account of the spontaneous decomposition of the potassium 
perchlorate, but it is too slight to affect the ealeulation. In 
addition, it should be remembered that the combustion of 
the potassium picrate changes the potassium into the bicar- 
bonate, as has been proved by us.* 


WICKERSHEIMER’S PRESERVING FLUID. 


ACCORDING to the Boston Journal of Chemistry, the follow- 
ing is suid to be the formule now adopted by prominent 
manufacturers in Berlin for this liquid, according as it is 
to be used for injecting or immersing bodies: 
| 


For immersing. 
12 grammes. 


For injecting. 
Arsenious acid ...... 16 grammes, 
Sodium chloride...... 80 


Potassium sulphate... 200 a 150 aa 
Potassium nitrate..... 25 18 54 
Potassium carbonate... 10 15 


Wood naphtha .. liter. 


10 liters. 
34 liter. 


Hager suggests the following as a substitute for Wickers- | 
heimer’s preparation: 


Salicylic acid....... 
Potassium carbonate.... .......... 1  drachm. 


Dissolved in hot water............ 124 ounces, 


Then add: 


Oil cinnamon, oil cloves, each 8 drachms, 
dissolved in alcohol ............ - 1213 ounces. 


The latter fluid is not poisonous, and possesses the desir- 
able property of acting as an antiseptic, and also as a pre- 
ventive and exterminator of moths and vermin, and is pos- | 
sessed of a pleasant odor, The borosalicylate may be used 
in connection with other solvents if desired. 


PHOSPHORESCENT SUBSTANCES. 


PHOSPHORESCENCE, Or the emission cf light without flame 
or sensible elevation of temperature, is a phenomenon ex- 
hibited in a greater or lesser degree by many substances— 
miuveral, animal, and vegetable—and is developed under a 
variety of conditions. Ina few substances the light is de 
veloped by chemical change or a process of slow combustion, 
asin the case of phosphorus, from which the name phos- 
phorescence has been derived. In others the substance suffers 
no appreciable change, only requiring exposure to a strong 
light to shine themselves when taken into the dark. The 
diamond and many mineral substances develop light in this 
way, and it is supposed that these substances have the pro- 
perty of absorbing light in the same way they do heat, and | 
of slowly parting with it when taken into the dark much in | 
the same way that hot bodies part with their heat when | 
removed from the source of heat. 

With some of these substances the application of heat 
causes the development of a brighter light (though for a} 
shorter time than would be otherwise required to exhaust 
the supply); and again, there are some substances, such as | 
——— that absorb light, but do not give it out until 
heated. 

Many substances also become phosphorescent while crys- 
tallizing. 

The color of the light developed by many of these sub- 
stances varies with their nature and the degrees of heat to 
A certain scale of light and | 


* Comptes Rendus, xciii. 289, 1881. (Aug. 6, 1881.) 


place in layers with intermediate layers of flowers cf sulphy 
in a crucible, cover, and heat to dull redness for about half 
an hour. Cover the crucible tightly and let it cool slowly jy 
the crucible. ’ 

Anotber method of preparing this phosphorescent sulphide 
is to heat bisulphide of lime—obtained by boiling lime jy , 
little water with twice its weight of sulphur—in a cover 
crucible at a low red heat for one hour. 


CALCIUM AND ANTIMONY SULPIIDES. 


Calcined oyster shells,.........++..+..... 3 parts, 


Mix intimately, in fine powder, and heat for half an how 
in a covered crucible at low redness. 


CHLORIDE OF CALCIUM. 


Fuse chloride of calcium in a crucible and pour it out o 
a clean iron plate. As soon as it becomes cold enough break 
it into pieces and transfer to well stoppered bottles, 


CALCIUM NITRATE, 


Dissolve chalk or marble dust in nitric acid, evaporate tp 
dryness, and fuse in a porcelain crucible. 

These substances, when properly prepared and exposed to 
any strong light for a short time, exhibit phosphorescence 
for some time after removing to a dark place. A caleiun 
sulphide has been prepared that, after a short exposure t 
sunlight, will continue to give out light for ten hours in the 
dark. When, by keeping in the dark, one of these substances 
has ceased to give out light, it may be made to give a series 
of fresh exhibitions by heating it first with the hand, the 
over a water bath, and finally on a hot stone plate. 

A remarkable phosphorescence is developed in quinia and 
some of its salts by heat. Spread quinia or its sulphateons 
sheet of paper, ane spread the paper on a plate of hot metal 
in a dark room—a strong phosphorescent light develops at 
the edges and spreads to the center, A similar displayis 
obverved in sprinkling finely powdered fluorspar (calcium 
fluoride) over a plate of hot metal in the dark. 

Boracie acid fused and allowed to cool breaks into small 
pieces, and along the cracks a phosphorescent light appears, 
which is sometimes strong enough to be visible even in day 
light. Potassium sulphate fused with cream-of-tartar shows 
the same phenomenon. 


PHOSPHORUS. 


Phosphureted oil is the best means of exhibiting the 
luminous properties of phosphorus. A small piece of dy 
phosphorus, about the size of a pea, is placed in a test tube 
with a little pure olive oil. The test tube is held in the 
waterbath until the oil becomes heated and the phosphorus 
liquefies; it is then shaken until the oil will take up no more 
phosphorus, and, after allowing the oil to become clear, it 8 


| poured off into a small glass vial provided with a glass stop 


per. Only a small quantity of this oil in the bottom of the 
vial is necessary. When it is shaken about so as to coat the 
sides of the vessel, and the stopper is removed so as to let 
the air get in, the oil-coated sides of the glass become at once 
luminous, and continue so as long as the stopper remains 
out. Characters written on paper with oil thus prepared 
(freshly), appear in the dark very brightly. 

Phosphureted ether is prepared by digesting phosphorus 


| in ether for some days in a tightly stoppered bottle. A piece 


of sugar dipped into this ethereal solution and then throw. 
into water makes the surface of the latter appear quile 
luminous in the dark. P 

Young experimenters must remember that phosphorus & 
very dangerous to handle when out of water, and often i 
flames spontaneously when exposed dry in the air. 


A GYPSUM TEST FOR MILK. 

Mr. Bertuam Onm gives, in the Monthly Magazine, the 
ga ready means of testing the purity and richness © 
milk 

Caleined gypsum or plaster of paris is used. An ounce ® 
enough for a single test. The value of the test depends upoe 
the fact that cream retards the hardening of the plaster @ 
paris. The more cream in the milk the longer time will be 
required for the plaster to harden, : 

If the sample of milk be an honest one, of 1°030 specifie 
gravity, at an ordinary temperature, and is used to wet UP 
the plaster to a paste, ten hours will be required for harden- 
ing. 
If this sample has twenty-five per cent. of water added, 
the plaster will harden in two hours. With fifty per cede 
of water added, the hardening will be complete in thity 
minutes. With seventy-five per cent. of water, the plastet 
paste will become hard in twenty minutes. il 

Skimmed milk, having a specific gravity of 1-033, ¥! 
delay the hardening to four hours. If to the skimm@ 
milk be added fifty per cent. of water, the paste will harden 
in one hour. it 

Since plaster of paris is very cheap and accessible to all, i 


| color may, therefore, be produced by grouping together dif-| is very easy for milk consumers to test the milk they '™¥ 
every week, or often enough to satisfy themselves of 
character of their milkman, 
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“PHARMACOLOGY AND THERAPEUTICS. 
VALDIVINE, 


VALpIvINE is an active principle obtained from the root of 
a Columbian tree, the Picrolemna valdividia, According to 
Dujardin-Beaumetz it possesses highly toxic properties, two 
milligrammes, hypodermically, sufficing to kill a rabbit, and 
six milligrammes were fatal to a dog of medium size. It 
has a peculiarly slow action. Even if the dose is three or 
four times the fatal one, death does not occur for five or six 


hours. In dogs, violent and continnous vomiting is pro- 


juced. 
‘ae injection they sink into a state of profound torpor, per- 


sisting until death, w hich occurs slowly and without convul- 
sions. In man four milligrammes given by the mouth cause 
vomiting in half an hour. The action is slower and less con- 
stant if given hypodermically. It has been employed in hy 
drophobia and in snake-bites (for which the nut has been re- 
commended), but without hindering the fatal termination. 

Nevertheless, at Alford, M. Nocard has found that four 
milligrammes administered daily suppress the paroxysms in 
rabid dogs. The animals remain insensible to all that passes 
around them, and die without convulsions. The drug has 
also been tried in intermittent fevers, on which it appears to 
have no action. It is not poisonous to frogs. 


CEDRINE. 


The same experimenter has investigated the action of the 
active principle of the fruit of Simaba cedron, and has found 
it far less toxic than valdivine. A centigramme is necessary 
to cause the death of a rabbit. In man four centigrammes 
given hypodermically cause giddiness. It appears to have 
decided febrifuge properties, although its aciion is slower 
and less certain than quinine. 

SPARTEINE. 


From the Spartium scoparium, a leguminous plant grow- 
ing in France, Stenhouse, in 1851, obtained two priaciples— 
scoparine, i yellow cry stalline substance, believed to have a 
diuretic action, and sparteine, a volatile liquid alkaloid, 
which bas been lately studied by De Rymon. Its chemical 
composition is nearly the same as conia. It causes first gen- 
eral tremor, incodrdination of movement, and convulsions, 
which are alternately tonic and clonic Later on there isa 
period of depression and enfeeblement. The pupils become 
dilated, breathing is embarrassed, the cardiac pulsations, at 
first accelerated, are afterward retarded and arrested. Re- 
flex irritability is at first active and then abolished. The ex- 
citability of the peripheral nerves is maintained up to the 
last, so that the symptoms are solely due to the action of the 
poison upon the nerve centers, 


POISONING BY PYROGALLIC ACID. 


affected with psoriasis, who was rubbed on one half of the 
body with an ointment of pyrogallic acid, and on the other 
with chrysophanic acid. An hour afterward he was seized 
with rigors, followed by vomiting, diarrhea, and giddiness. 
The next day he was in a state of alarming collapse, with a 
temperature of 104°, and passed urine black from dissolved 
hemoglobin. He died on the fourth day. The blood was 
bluish and diffluent, and the kidneys black and intensely 
congested. It is presumed that there was a destruction of 
the red corpuscles by the pyrogallic acid. 


TAYUYA—AN ANTISYPHILITIC, 


Tayuya, the native name of a Brazilian plant, the Dermo- 
philla pendatica, is employed by the inhabitants of South 
America as a remedy for syphilis, and has been introduced 
into Italy. The root is the most active part of the plant, and 
from it a strong tincture is prepared, about fifteen minims of 
which may be injected daily subcutaneously, or it may be 
given internally in a diluted form. On analysis the tincture 
is found to contain oxalates of lime and maguesia, iron, a 
resin, and an uncrystallizable substance supposed to be an 
alkaloid. The physiological effects of small doses resemble 
those of aloes; in large doses it not only purges, but causes 
als» diaphoresis and salivation. According to the Gazeta | 


Neiser has recorded the case of a man, aged thirty four, | 


Rabbits do not vomit, but four or five hours after | 


| was used in six cases of asthma, and did good in all. In | Hot water for grease is not to be recommended, because it 
| two cases of severe enteralgia the pain was at once relieved | is not handy to get, and it only melts the grease, and causes 
| by it. In a case of epilepsy the number of attacks was | it to float on its surface, and when the water is poured out 
| reduced, | of the vessel the fat will stil! adhere to its sides, and huve to 
| HELLEBORE. | be washed off with soap and water. Turpentine is useful in 


The dried roots of green and black hellebore are similar in | ™OVing tar, wax, or resin. I never have had enough 
, success with ammonia to recommend it. It destroys paint 


appearance, and, according to Professor Herlant, of Brus- | if put obscene ahetee i k - ‘ 
sels, who has investigated the characters and properties of on The shelving, and makes windows look 
authentic specimens, the only distinctions between them are S™°*'y- 1¢ only thing it is good for is to neutralize acids 
the redder tint of the black hellebore root and the greater | that may have fallen on clothing. Ovxalie acid will témpo- 
development of the circular fibers around the pith, the oily rarily Sore ye gees of iron stains. [ se whiting, or better, 
drops in the cortex of the green hellebore root. Analysi | PT on c pen on your plated | show cases, and rotten 
shows no difference in their active principle, except that it is stone on brass work A chamois skin is good to brighten up 
rather more abundant with green hellebore. With both, cer- seratches, and an old one, if 
tain inert roots may easily be confounded, especially those of 
Adonis vernalis, Polygala senega, and Actea spicata; young | m ao te os to the last, but not least important. and 
roots of the latter resemble perfectly the roots of hellebore. that is the hands; all the above solvents and detergents will 
The only effective distinction is by the chemical production do for the bunds if used in moceration, and then immedi. 
of helleboretine, C,,HeoOs, which is obtained by the decom- | 
position of a glucoside contained in the root by boiling with | 4; eae s tot pedhiny pay stained clothing, or with 
dilute sulphuric or hydrochloric acid. The blue violet color | eft the apothecary to clean 
of the resulting body is distinctive. This reaction is equally — a re and — believing that we have something 
serviceable in toxicological as in pharmacological researches. | with w hie » we can clean them with very little trouble, but 
—_—Laned. | any clerk that has tried it can testify to the contrary. 
| you seen that whe comes a dirty 
e am P tumbler to get bis castor oil in, or with a vial half full of 
IGNITION OF ETHER AT AN OPERATION. dead flies, saying: ‘‘ Won't you rinse it out 2” You do not 
Ava clinic held recently by Prof. Briggs, at the University | know him, I suppose—well, do not make his acquaintance, 
lof Nashville, Tenn. , and the etherization of a patient | —Druggists Oireular. 
for the removal of a glandular tumor of the parotid. the - 
vapor caught fire from the flame of the alcohol lamp of oa. | 


| 


sprayv-producer, and the clothes of the patient were ignited. APPLYING FERTILIZERS TO ROOTS. 


Fortunately neither the patient nor attendants were injured,| Tie advancement of agricultural improvement is at pre- 
the flames having been speedily extinguished by the opera-| sent retarded by two causes, One is the want of careful and 
tor. Taking into account the number of times it is neces-| accurate cxperiments on the part of cultivators, who exa- 
sary to administer ether in more or less close proximity to. mine and decide on the merits of any particular course «f 
the flame of a lamp, it is somewhat remarkable that acci- cultivation by mere estimate or guess work, which gives 
dents such as the one referred to do not occur oftener, In| them but imperfect and often erroncous conclusions. The 
the great majority of cases accident is prevented by the extra other retarding cause is the random manner in which 
precautions taken by administrators of the anesthetic. Cer-| accurate experiments are devived, or made without the 
tain it is that the inflammable character of ether is well | guidance of some leading scientific principle in view. Take 
known to surgeons, and the danger of igniting its vapor | for example the many experiments which are yearly made 
hardly needs to be accentuated in commenting upon Prof. | with the potato crop. We find reported results from plant- 
Briggs’ case. In this particular instance most of the condi- | ing one and two cut 1 icces in the hill, as if this were a mat 
tions favorable to the result were present. ‘‘The spray-pro- | ter of any importance, or ¢stablished any principle. And 
ducer was held at the usual distasce from the cther-inhaler, | again, many experiments are made with cut and whole seed, 
slightly below its level, and there was no draught of wind.” | No governing principle being in view, the results are vari- 
The patient had been inhaling the ether for some time and | able and contradictory. In one case the uncut tubers are 
the whole surroundings were saturated with the vapor. The | planted early, in a deep, rich, moist soil, causing the emis 
vapor of ether being so much heavier than air, is quite | sion of an abundance of shoots and the growth of too many 
| likely to be ignited by any flame at a low level. And there | potatoes for their proper development. The fewer eves 
is apparently nothing more or less to be said of this case. from the cut pieces give fewer sjalks, with better grown and 
— Med. Record. | larger tubers, The experimenter at once decides that plant- 
ing potatoes whole should never be adopted in practice. 
Another cultivator performs the same experiment by plant- 
ing later in the season, during a period of severe drought, and 
By AuBunt WETTERSTROEM. na soil suffering from a want of moisture. The impervi- 
Wuat is the best mode of washing bottles or other appa- | ous skin of the whole potatoes used as seed prevents them 
ratus of the shop? Is there any science in it? Yes, there | from dryi g up, and they send out and support vigorous, 
is a great deal of science in it, and I think this a very perti- | healthy shoots, and bring a good crop. The cut picces, 
nent question | with the cells laid open to evaporation, soon dry up, and 
Before cleaning an implement, the first thing to consider | feeble shoots and a small crop are the result, This experi- 
is whether the vial or article you are about to wash is worth | menter decides that potatoes should never be cut for plant- 
the chemical you will have to waste upon it. If not, then | ing. There are hundreds of experimenters every year who 
throw it away; if otherwise, the chemicals are not wasted. | reach erroneous and contradictory conclusions by not adapt- 
Do not count the labor, as it would be the same even if | ing the treatment to controlling circumstances, or by not 
merely washing with water, Ou any article use water first— | keeping in view the guidance of some leading scientific 
pure water, or as pure as it runs from the hydrants, und | principle or combination of principles. 
next to that soup. You see I place water first, as it ought to| A fruitful source of error in aiming at the results of ex- 
be, in an apothecary’s shop. Other people place soap first; | periments otherwise carefully conducted, is the imperfect 
but soap is incompatible with a great many chemicals em- knowledge which the experimenter possesses of the exten- 
ployed in a drug store, and in some cases had better be left | sion of the roots-of the crops which he cultivates. The 
out altogether. Water will dissolve out most iodides, ni, writer of these remarks has made a number of examinations 
trates, sulphates, chlorides, ete., with which soap is incompati- | on the distance to which some of the common farm crops 
ble, even if they are incorporated with fatty substances, as | throw out their roots during the earlier stages of their 
in ointments. We have known clerks to Gash soap suds | growth, with a view of furnishing a guide to the proper ap 
right into a graduate that has contained tincture of iron, or | plication of fertilizers. Such examinations are easily maue 
solutions of lead or lime, and then have a graduate more | by carefully drawing away the surface soil and then lifting 


HOW TO CLEAN BOTTLES, ETC. 


Medica de Bahia, clinical experiments are said to have shown | difficult to wash out than before, while, if they had used | the earth below with a spade. These examinations have 


that it is both an effectual (?) and a harmless remedy for | 
syphilis. 
BERGENIN. 


water alone, it would have been cleansed, | shown that corn plants, when only three or four weeks old 


Cheapness is the thing to be desired in your washing para- | and five inches high, have already thrown out roots a fovt 


phernalia. Some druggists use powdered pumice stone, saw- | on each side from the base of the stalks; that is, they stand 
dust, sand brick, shot, wire and paper, solutions of soap in | in the center of a radiating circle of roots two feet in din 


An investigation into the physiological and therapeutical | diluted alcohol, and of caustic potassa in water, turpentine, | meter. Beans at the same age and height have extended 


> 


properties of the various species of saxifrage, especially S. | 
sibirica, cardifolia, and crassifolia, has been carried on for 

some years by Drs. Garreau and Machelart. In the stems of | 
these plants there is, besides tannin, a hitherto unknown | 
body, which it is proposed to call ‘‘bergenin.” It is obtained | 
by first extracting the tannin by means of ether, and then 

treating the plant with pure aleohol. Bergenin is a whitish | 
translucent substance, having the bitter taste of caffein and | 
quinine. It crystallizes from alcohol in tetrahedral crystals; | 
but from a watery solution, in prisms. It has no action on 

polarized light. At the temperature of 140° C, it loses an | 
atom of water, and runs into a colorless or amber-colored | 
fluid, which forms, when it cools, a translucent mass, and this 

gradually, by contact with the air, reassumes its lost atom of | 
water, and is transformed into tetrahedrons. At the tempera- | 
ture of 300° C. it is decomposed into a variety of carbohy- 
drates, It has a slightly acid reaction, and by dilute nitric 
acid it is transformed into oxalic acid. It forms soluble 
salts with potash, lime, baryta, and magnesia. Analysis 


|as it will only dirty the next bottle it isthrown into The 


ammonia, benzine, alcohol, ether, chloroform, bot water, and | their fibers a foot and a half, or made a circle three feet in 
hydrochloric, nitric, and sulphuric acids. Some of the above | diameter. When the corn has reached the height of one 
are to be recommended, and others are not; for instance, | foot, the copiously branching roots occupy the whole area 
powdered pumice stone is an excellent thing for scouring | of the ground, or have met between the opposite rows— 
Wedgwood mortars and brightening spatulas It is also | although the plants bave not attained one-eighth part of 
useful when introduced into bottles on paper, and a bent | their ultimate height, or a tenth of their full bulk or weight. 
wire employed for scouring. The small, fibrous roots of the potato are found on exami 
Dry sawdust is good for removing grease from mortars | nation to have extended over the whole area before the 
and spatulas after ointments have been made, and in soak- | tubers have formed or have reached any size. The soil in 
ing up oil and paint from floors when spilled. Sand brick is | which these observations were made is a strong, rich loam, 
useful in scouring spatulas Shot for washing bottles I do not | of rather compact texture. 
recommend, not so much from fear of lead poisoning, but These facts show how mistaken the common opinion is, 
because there are better methods for the same purpose, and |on which the practice of hilling corn and potatoes is 
less expensive. Shot that has been thrown into a greasy | founded. Most cultivators appear to suppose that the roots 
bottle becomes coated with fat, and is unfit for further use, | extend only a few inches, and that by heaping up mounds 
of earth at the foot of the stems, they furnish a bed of mel- 
shot itself, when once dirty, is hard to clean, and had better | low earth as far as the roots go, and positively assist ihe 
bethrown away. A very handy instrument is the bent wire | growth, while on the contrary the hilling process buries at 
and paper. With a good steel wire, bent into proper shape | an unnatural depth a short portion near the stalk, and lays 


shows that i a is sai A 
valuable oy ete ae eigen t os pin eee hg ' and introduced into bottles, we can accomplish wonders, A | nexrly bare the great mass of the roots at a greater distance. 
al Se ee rs piece of newspaper moistened and sprinkled with powdered | In all the experiments which I have tried, the practice of 


on the nervous system. It is placed therapeutically between 
salicylic acid and quinine. The parts of the plant which 
contain it possess the same properties, with, in addition, an 


astringent action, from the large quantity of tannin they | 


contain. 
HYOSCIN. 


pumice stone, will scour out of a bottle all dirt of a resinous | billing has proved a positive loss to the crop. This loss 
‘character, If the bottle has contained any solutions of iron | varies with the depth of the hilling, the dryness of the sea- 
salts, use hydrochloric acid. A bottle that has contained | son, and with the depth of the soil aad planting, but has 
‘lime water, or in which lime has deposited, is most readily | usually averaged a loss of one-fifth or one-sixth of the crop, 
| cleansed by hydrochloric acid, The same is true of oxide | when compared with the results of flat culture. There may 
lof zine when used in a mortar for making ointments. A/| be extreme cases, where the soil is deep and moist, with 


Landeberg has prepared from amorphous hyoscyamin a| mortar. after zinc ointment has been prepared in it, if| little difference. 


pure alkaloid, which he calls hyoscin, which forms a crys- 
talline compound with hydriodic acid, and an amorphous 
compound with hydrochloric acid, The therapeutic value 
of these compounds has been tested by Edlefsen and Tlling, 
at Kiel. They conclude that both salis are active and con- 
venient agents. The iodine compound is the more powerful 
perhaps, because, being crystalline, itis purer. Their action 
resembles that of atropine, but their value, in some diseases, 
‘greater. Larger doses can be given without producing 
disturbance of vision, or dryness in the throat, and the seda- 
lve action is greater. Dryness in the throat is produced by 
4 milligramme and a half of the iodive salt. Toxic symp- 
toms (with three milligrammes) were very similar to those 
caused by atropine—delirium, disturbed vision. dryness in 
the throat, and uncertainty of gait. Four times the dose of 


the chlorine compound aid not cause these symptoms. In 
Whooping cough benefit was obtained in half the cases. It 


washed ever so much with soap and water, still causes a| But the greatest mistakes are made in this connection, in 
| little water dropped into it to run into globules, showing the | applying fertilizers, In all the experiments of which I have 
presence of zine or other substance in the mortar. A few had personal knowledge, when superphosphates and other 
drops of muriatic acid dropped into it will remedy this, | special compounds have been applied to corn in the hill, 
forming chloride of zinc, a very soluble salt, the growth of the plants for a few wecks has been visibly 
Nitric acid will best cleanse a vessel that has contained | increased; but ali this advantage has been subsequently lost, 
lead solutions, as the other acids form insoluble lead com-| and no final addition to the amount of the crop has been 
pounds. Carbonate of soda put into fish oil or cod liver oil | gained from the practice. The reason — to be obvi 
bottles, and allowed to stand a few hours, will cleanse them | ous. The six-inch circle in the hill, which has been enriched 
perfectly. A solution of crude potash isan excellent thing | by the fertilizer, is not a fiftieth parth of the whole area 
/to keep on hand, as it isto be preferred to alcohol, ether,| over which the roots extend during the later stages of 
benzine, or chloroform, in cleaning vessels that have contain- | growth. On the contrary, when the space between the rows 
ed resins, such as liquid styrax, tolu, benzoin, and all dirt of | has reecived its portion of the fertilizer through the tubes 
a resinous character; it is also useful in cleaning vessels | of the grain drill employed in planting the corn, a positive 
| which have contained Prussian blue. Alcohol is useful in| benefit has resulted to the crop, The same advantage would 
/removing chlorophvl. For ether and chloroform I have no | be derived from broadcast 
| use, as they are too volatile and too expensive. An inquiry here suggests iteelf which may be worthy of 


parts, 
1 part, 
l 
q. & ‘ 
2 parts, 
1 part. ; 
q. 8 
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future experiment. If analysis shall show that the crop is 
benefited in its early growth only by some special applica- 
tion, it may be well to apply it in the bill, and if other sub- | 
stances are more particularly needed as fruit or seed ap- 
proaches maturity, a broadcast application would be indi- 
cated at (he proper time, In addition to such experiments, 
much might be learned of the needs of cultivated plants by 
means of circular applications to isolated plants, at different 
distances from them during the season of vrowth. 

In connection with the subject, it may be well to allude to | 
the extension of the roots of fruit and ornamental trecs. A 
rule adopted by old writers gave the length of the roots as 
equal to the length of the branches above. It is safe to say 
that this rule does not indicate generally more than a tenth 
of the ground which the entire roots really occupy. Many 
years ago, I made an experiment on a row of peach trees 
planted in grass and within a few feet of each other. They 
had been set three or four years, and were eight or nine feet 
high. Within a few feet of one end of the row, the ground 
was made very rich with a heap of manure. Its stimulating 
effect on the nearest tree was such that the shoots made in 
one season were two feet and a half long. The tree which 
stood seven feet from the manured ground made shoots 
fifteen inches long, and at eleven feet distance the shoots 
grew seven or eight inches. At fifteen feet no perceptible 
effect of the manure was visible, the growth not exceeding 
three inches. The experiment showed that a decided bene- 
fit was gained to the tree at eleven feet distance through the 
few roots on one side, and that the roots formed a radiating 
circle at least twenty-two feet in diameter. The absurdity 
of the practice of applying a small heap of manure at the 
base of the trunk of a tree is obvious. 

Some twenty years ago, I furnished a statement to the 
American Pomological Society, which was published in its 
volume of Transactions at the time, giving the results of a 
series of examinations of the roots of dwarf pears, the fibers 
of which had been generally supposed to be short and in a 
dense mass. In additional examinations, I found no diffi 
culty in tracing the roots of dwarf trees, which had been set 
three or four years, to a distance quite equal to the height 
of the trees, and those which stood tive or six feet high had 
circles of roots ten or twelve feet in dinmeter. Since then, 
Prof. Beal and his pupils have made more careful examina 
tions of the roots of orchard apple trees, and found such as 
were twelve or fourteen years old with roots twenty-six feet 
or more in length. The suckers which some shade trees 
have thrown up ata distance from the trunk greater than 
the entire heicht, furnish additional proof on this subject, 

The erroneous practices which generally exist among 
farmers in consequence of a want of knowledge of the 
nature, extent, and uses of the roots of the crops which they 
cultivate, undoubtedly result in aggregate losses throughout 
the country amounting to millions, The sabject in all its 
bearings is worthy of careful and continued investigation. 
The right application of fertilizers for the best effect, is as 
important as applying food to the mouths of animals, in- 
stead of to their feet. If this association can devise a series 
of experiments for the thousands of thinking farmers ‘o 
carry out in practice, and to guide them in their investiga- 
tions, 2 most important benefit would be conferred on all, 
and material aid afforded in the progress of agricultural 
science and practice. —Country Gentleman. 


INDIA-RUBBER. 


A very considerable trade is carried on in Colombia in 
gathering India-rubber, and the trade accounts of that 
country show a large increase in the export of this article 
for 1880 over the previous year, the greater part of it being 
consigned to the United States. Consul Smith, of Cartha- 
gena, in his recent report, gives an interesting account of 
the system pursued by the rubber hunters in collecting this 
article, and, at the sume time, calls attention to the wasteful 
custom they have of cutting down every tree from which 
they extract the rubber instead of tapping them; in this way 
all the trees near the rivers have been long since destroyed, 
and the hunters have now to go several days’ journey into 
the forests, crossing swamps and mountains before they can 
find the rubber and bring it out on their backs over these 
rough trails. Each succeeding year the quantity g gathered is 
less, and it is a matter of surprise that the ¢ ‘olombian Gov 
ernment has not enforced its regulations against the sys- 
tematic destruction of one of the most valuable forest trees. 
The trees which yield the largest supply flourish along the 
banks of the Sinu and Aslalo rivers. The hunters, before 
entering the woods, provide themselves with guns, ammuni- 
tion, flour, salt, end tobacco. The flour is made from plan- 
tains, which are cut into slices, dried and ground, and is 
generally mixed with corn me val ; this will keep sweet for 
months. For meat the hunters de pend upon the game they 
can kill. Each man starts out with bis gun and macheté 
alone, hunting for rubber and game. As soon as a rubber 
tree is found he clears a space round the trunk, cutting 
away all vines, underbush, etc., and again marches on in 
seurch of more rubber trees, not returning to camp till night- 
fall. According to immemorial custom, a tree belongs to 
him who has cut round it. The hunt is continued until all 
the trees in the vicinity of the camp are thus secured, and 
then begins the work of gathering the rubber. A hole is 
dug in the ground near the rubber trees, unless another 
party is encamped near; in that case the holes are dug near 
the camp. The bark of the tree is first hacked with a 
“ machete” as high as a man can reach, the cuts being in the 
form of a V, and the milk, or sap, collected as it exudes, 
and put into the hole which has been dug for it. After the 
sap ceases to flow from the cuts, a pile of wood or brush is 
made at the foot of the tree, and the tree itself is chopped 
down, the branches keeping one end of the tree off the 
ground, and the piles of wood at the foot of the tree doing 
the same at the other end, thus the tree is suspended. The 
hunter, after carefully placing large leaves on the ground 
under the tree, proceeds to cut gushes in the bark through- 
out its whole length. The sap is collected from the tree and 
from the leaves placed under it, and added to the milk first 
collected. The sap when it first exudes from the tree is as 
white as milk and as thick as cream, but it soon turns black 
on exposure to air and light, if not properly watched and 
exred for. The quantity of milk which is put into one hole 
depends not only in the size of the trees and their distance 
apart, but also on the strength of the man who is to car 
the rubber from camp to the rivers and the track and trail 
he must carry it over. As soon as all the milk is placed in 
the hole, the rubber is coagulated by the addition of some 
substance, such as the root of ‘‘ mechvacan,” hard soap, or | 
other substances, and these cause the milk to coagulate so 
fast as to prevent escape of the water, which is always pre- | 
sent in the fresh sap, and as the rubber and water will not 
mix, & piece of rubber coagulated in this manner is full of | 
swall cells containing water. It costs no more to make the’ 
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| rubber perfectly clear and mpaparent as “amber, in which | 


case it is infinitely more valuble, than to make it full of 
holes, water, and dirt. As soon us all the rubber trees are 
‘cut down and the rubber coagulated, the pieces are strap- 
ped on the backs of the hunters, by thongs of bark, and car- 
| Fed by them out to the bank of the river, and brought to 
market by canoe or raft. Consul Smith says, in concluding 
his report, that the importance of the India-rubber tree, in 
connection with the many and useful purposes to which it is | 
now applied, can hardly be estimated, and that the attention | 
of the planters of Colombia has never been turned to its | 
cultivation, and he expresses an opinion that a good field | 
for investment lies in this diréction, as a plantation of India- 
rubber trees would prove a most valuable source of profit. 
There are places on the Sinu River where the trees will | 
grow from eight to ten inches in diameter in three or four 
years from the planting of the seed; the trees require but 
little attention, and begin to give returns as soon, if not 
sooner, than other trees. 

RESEARCHESIN AMERICAN ARCH ZOLOGY.—THE 

MOUND BUILDERS AND THE AZTECS. 


Writinea to the Chicago Times from New Mexico, Mr. 


‘**3. The Aztecs were not a mound-building race. Proveg 
| by investigations in New Mexico, disclosing the fact thag 
|there are no temple, sacrificial, or burial mounds in the 


land from which they come; that they build no moundgj 


here, and built none in Mexico from the time the Spaniardg 


occupied the country in 1520 until the present, and it was qj 


physical impossibility, even though they had the knowled 
to have erected all the mounds and py ramids in Mexico dup. 
ing the space of time that elapsed from their entry into the 
valley until its occupation by the Spaniards.” 
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8. B. Evans states that on the highest point of the great 
Potrero de lxs Vacas are some of the most remarkable pre- 
historic relics that have been discovered in New Mexico, 
being no less than the gods sculptured in stone that were | 
worshiped by the ancients. These are statues of mountain | 
lions, carved from a volcanic rock in situ that forms the cap | 
of the potrero, The images are inclosed in a rude and | 
almost circular stone wall, in a space fifty feet in circumfer- 
ence, three feet in beight, with an entrance projected e ight- 
een fect toward the southeast, three feet wide. The lions | 
face directly toward the east, are two in number, separated 
by a space of twelve inches and are each six feet in length, 
and represent a puma or mountain lion in the act of crouch- | 
ing foraspring. The heads of these statues are almost | 
entirely destroyed, showing plainly the marks of the pious 
hammer that sought their overthrow, The legs, body, and 
tails of the animals are better preserved, and constitute the 
remains of the most remarkable stone images set up for 
pagan worship in the territory of the United States. To 
these gods the Cochiti Indians of the present day pay 
homage. 

In the courtyard of the national museum in Mexico are 
carved images, in stone, of similar animals. Some of them 
are well preserved, while others bear the marks pf Spanish 
defacement. The mountaia lion was a sacred animal among 
the Mexicans, as well as with the ancient and present 
dwellers in the mountains of Cochiti. 

Opposite to and north of the potrero of the lions, in the 
face of a cliff and fronting a deep cation, is a series of cliff 
dwellings, hewn out of the rock, in which centuries ago 
men made their habitations, lived, and died. All the cliff | 
buildings which Mr, Evans has examined face toward the 
south. This may be accidental. They all conform to a 
general style of construction, This is the result of purpose. 
They are superior in workinanship to the cave dwellings of 
Europe, and inferior to the efforts of the town builders of | 
New Mexico and Arizona, They are not the work of 
nomads, who do not stop long enough, nor do they have the 
disposition to hew out for themselves habitations in the 


from the seven cave cities of Aztlan and found refuge in 
Mexico, one thousand years ago. 

The antiquities of New Mexico, Colorado, and Arizona 
are distinct from those of any other portion of the United 
States, and the forms peculiar to the two last named are 
found in New Mexico. The object of the explorations 
which Mr, Evans is making, was primarily and prominently 
to throw light on the origin of the mysterious mound 
builders, and to find, if it exists, the analogy between their 
works and those of the pyramid builders in the valley of 
Mexico. If that analogy were established it was believed 
that one important step would be gained in the sclution of 
the problem. 

Beginning in Minnesota, he has by personal survey traced 
the mound builders to the Gulf, and found an unbroken 
chain of their curious works down the valley of the Mis 
sissippi, into colonies on the principal tributaries traversing 
the States that border on the great stream. Mounds were 
found along the entire route and on the shores of the Gulf. 
Crossing into Mexico, the chain dropped in the sea at Gal- 
veston, was recovered near Vera Cruz. On the plain of 
Cholula is a mound that, if transferred to Cahokia, would fit 
the landscape, and appear in keeping with the general plan 
of the works, On the other hand, if the great mound of 
Cahokia were brought in presence of Popocatapetl it would | 
not be abashed, but be a fit companion for the pyramid. 
The pyramids of the sun and moon at Teotlihuacon would 
be mounds in Virginia and Ohio, and the great mounds of 
Grove Creek and Seltzertown might embellish the ancient 
** City of the Gods.” Excavations were made in Mexican 
mounds as they were made in the United States, and, sub- | 
stantially, the results were the same—tombs in some mounds, 
altars in others, and nothing in afew. Pottery was found } | 
with the lines of ornamentation the same as that discovered | 
in Arkansas; heads of idols, the counterpart of those found | 
in Tennessee; children’s toys from each, that might have | 
been produced from the same mould, and skulls from the | 
tombs of San Juan with the same peculiar flattening of the | 
occipital region that distinguishes the skulls of the mound | 
builders wherever they are found in the United States. he | 
presence of an intrusive race was early detected, and the 
comment made that it was impossible for the Aztecs to have | 
been the builders of the pyramids or of any of the works | 
of antiquity in that region. This, Mr. Evans thinks, he has | 
demonstrated since, and produced absolute proofs through 
investigations made in New Mexico. The Aztecs were not 
then, or at any time, a mound-building race, and there 
are no mounds in New Mexico from whence they spring. 

Mr. Evans concludes: *‘ It will now be seen how necessary 
it was to investigate the antiquities of this territory in order 
to throw light on those of Mexico and the States. With | 
the evidence all in, let us recapitulate and see what we 
have gained. Investigations have established the following | 
as facts: 

“1. The mounds of the United States were made by the | 
same race that built the mounds of Mexico. Proven by close 
resemblance between the works; by implements used in 
common; similar manner of burial, oat skulls from the | 
tombs of each locality. 

“2. The mounds of Mexico antedate Aztec occupation. | 
Proven by records that the Aztecs did not enter the valley | 
until the close of the thirteenth century ; by investigation that | 
‘the mounds contain skulls that are not Aztec; that they con 
| tain specimens of the plastic art that could not have come 
from the hand of an Aztec, 
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